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(54) STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the high speed processing of 
a multi-media card. 

SOLUTION: This storage device is provided with a flash memory chip 
130, an IC card chip 150 capable of executing security processing 
(encryption or decoding or the like), and a controller chip 120 for 
controlling the reading/ writing of data for the flash memory chip and 
the IC card chip. Moreover, the controller chip 120 simultaneously 
accesses the flash memory chip 130 and the IC chard chip 150 in 
response to a request from a host. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In memory storage for memorizing, data The 1st memory that can memorize said data, The 
2nd memory in which said data is memorizable and that can perform security processing of said data, 
Based on a command from host equipment, it has a controller which chooses said 1st memory or said 
2nd memory, Memory storage performing processing which receives the 2nd command from said host 
equipment to said 2nd memory while performing access to said 1st memory from said host equipment, 
and follows said 2nd command. 

[Claim 2]The memory storage according to claim 1 with which said controller chooses said 2nd 
memory when information about security processing of said data is included in a command from said 
host equipment. 

[Claim 3]The memory storage according to claim 1, wherein said 2nd memory is the IC chip 
beforehand attested by security evaluator Seki. 

[Claim 4]The memory storage according to claim 3, wherein said attested IC chip has a means to 
encipher or decrypt data written to this attested IC chip. 

[Claim 5]The 1st storage area where said 1st memory memorizes data from said host equipment, The 
memory storage according to claim 4 having the 2nd storage area that memorizes data about said 2nd 
memory, and where at least one of read-out of data from said host equipment or the writing is 
restricted. 

[Claim 6]The memory storage according to claim 5, wherein said controller has a means to transmit 
data memorized in said 2nd storage area to said 2nd memory. 

[Claim 7]The memory storage according to claim 6, wherein said controller controls said 2nd memory 
based on data memorized in said 2nd storage area. 

[Claim 8]A memory which memorizes the first and the second contents which were enciphered by a 
session key published by content provider, An arithmetic processing unit with a memory which a 
session key enciphered by said content provider by a public key and a secret key corresponding to 
said public key are memorized, and can decrypt said session key with said secret key, While said 
session key corresponding to said first contents makes said arithmetic processing unit with a memory 
decrypt according to a command from a host, Memory storage provided with a controller which 
decrypts said second contents memorized by said memory with said session key corresponding to 
said second already decrypted contents, and transmits said decrypted contents to said host. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The memory storage with which this invention carried the security function, 
the host equipment which can insert the memory storage, And the host equipment in which the 
memory storage was inserted is started, and it is related with the terminal unit with which the device 
which can insert the memory card which has a flash memory chip and a controller especially, and its 
memory card, and its memory card of its were inserted. 
[0002] 

[Description of the Prior Art]An IC card embeds IC (integrated circuit) chip into a plastic card board, 
and has an external terminal of an IC chip in the surface. A power supply terminal, a clock terminal, a 
data input/output terminal, etc. are contained in the external terminal of an IC chip. The IC chip 
operates, when a contact carries out direct supply of a power supply or the driving clock from an 
external terminal. 

[0003]An IC card exchanges information with a contact by transmitting and receiving an electrical 
signal among contacts, such as a terminal, through an external terminal. As a result of information 
exchange, an IC card performs sending out of a calculation result or memory information, and change 
of memory information. The IC card can have the function to perform security processings, such as 
security data protection and personal authentication, based on such operation specifications. In the 
system for which the security of extra sensitive information, such as credit settlement and banking, is 
needed, the IC card is used as a user device for identification. 
[0004] 

[Problem(s) to be Solved by the Invention]The IC card used in a security system needs to be 
designed not leak the information which can presume the confidential information or its confidential 
information to the exterior of an IC card when calculating using confidential information inside an IC 
card. That is, to have the Tampa-proof nature is needed. As the attack method of analyzing the 
confidential information which must not be leaked to such the exterior, a timing analysis, power 
difference part analysis, failure use analysis, etc. are known. 

[0005]A timing analysis is the attacking method for analyzing the time lag statistically and presuming 
confidential information, when cipher-processing time differs depending on the contents of 
confidential information. When a cryptographic algorithm is mounted in a device, optimization which 
skips the processing which becomes unnecessary depending on the contents of confidential 
information for the purpose of shortening of the processing time of a code or reduction of program 
size, or performs a branching process may be performed. When such optimization is performed, 
cipher-processing time differs depending on the contents of confidential information. Therefore, the 
contents of confidential information may be able to be presumed by seeing processing time. 
[0006]While power difference part analysis is performing cipher processing, it is the attacking method 
for presuming confidential information by measuring the electric power supplied from the power supply 
terminal of an IC card, and analyzing the difference of power consumption from there. 
[0007]Failure use analysis is the attacking method using the miscalculation of the IC card. A 
restrictive obstacle of the range of not affecting transient failure or other functions is done to an IC 
card, and the unusual processing which an aggressor expects to an IC card is made to perform. For 
example, confidential information may be acquired from the mistaken calculation result obtained when 
an error is intentionally generated by applying high tension to an IC card, or fluctuating a clock 
frequency and driver voltage momentarily, and a right calculation result. 
[0008]Therefore, the IC card must have a measure means against these attacking methods 
practically. 
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[0009]The purpose of this invention is to provide the memory storage which improved security. 
[0010] 

[Means for Solving the Problem]In memory storage for this invention to memorize data in order to 
solve an aforementioned problem, The 2nd memory [ remember / and / to be the 1st memory that 
can memorize data / data ] that can perform security processing of data, Based on a command from 
host equipment, it has with a controller which chooses the 1st memory or 2nd memory, While 
performing access to the 1st memory from host equipment, the 2nd command from a host to the 2nd 
memory is received, and it has composition which performs processing according to the 2nd 
command. 

[001 1]When information about security processing of data is included in a command from host 
equipment, composition which chooses the 2nd memory may be sufficient as a controller. 
[001 2]It is also considered that the 2nd memory is the IC chip beforehand attested by security 
evaluator Seki. 

[0013]An attested IC chip has a means to encipher or decrypt data written to an attested IC chip. 
[0014]The 1st memory can memorize data about the 1st storage area that memorizes data from host 
equipment, and the 2nd memory, and can also consider it as composition which has the 2nd storage 
area where at least one of read-out of data from host equipment or the writing is restricted. 
[0015]The controller can also have a means to transmit data memorized in the 2nd storage area to 
the 2nd memory. 

[001 6]A controller may have the composition which controls the 2nd memory based on data 
memorized in the 2nd storage area. 

[001 7]A memory which memorizes the first and the second contents which were enciphered by a 
session key published by content provider as an embodiment of this invention, An arithmetic 
processing unit with a memory which a session key enciphered by content provider by a public key 
and a secret key corresponding to a public key are memorized, and can decrypt a session key with a 
secret key, While a session key corresponding to the first contents makes an arithmetic processing 
unit with a memory decrypt according to a command from host equipment, It has composition which 
has a controller which decrypts the second contents memorized by memory with a session key 
corresponding to the second already decrypted contents, and transmits the second decrypted 
contents to host equipment. 
[0018] 

[Embodiment of the Invention]MultiMediaCard to which drawing 22 applied this invention 
(MultiMediaCard is a registered trademark of InfineonTechnologiesAG.) Hereafter, it is written as 
"MMC". It is a figure showing an internal configuration. As for MMC110, being based on MMC 
specification is preferred. MMC1 10 has the security processing function to perform a code operation 
required for security data protection, personal authentication, etc., based on the memory card 
command based on the MMC specification published from the host equipment 220 connected to 
MMC110. 

[0019]As for the host equipment 220, a cellular phone, a Personal Digital Assistant (PDA), a personal 
computer, a music reproduction (and sound recording) device, a camera, a video camera, automatic 
deposit ******, a street corner terminal, a settlement system, etc. correspond, for example. 
[0020]MMC110 has the MMC external terminal 140, the controller chip 120, the flash memory chip 
130, and the IC card chip 150. The flash memory chip 130 is a memory chip which uses nonvolatile 
semiconductor memory as a storage, and can perform reading and writing of data with a flash plate 
memory command. The MMC external terminal 140 comprises seven terminals, such as a power 
supply terminal, a clock input terminal, a command input/output terminal, a data input/output 
terminal, and a ground terminal, in order to exchange information with the external host equipment 
220. The controller chip 120 is a microcomputer chip which is connected with the MMC external 
terminal 140, the flash memory chip 130, and the IC card chip 150, and controls these. 
[0021]The IC card chip 150 is a microcomputer chip for embedding into the plastic plate of an IC 
card, and the external terminal, electrical signal protocol, and command which the IC card chip 150 
has are based on ISO/IEC7816 standard. There are a power supply terminal, a clock input terminal, a 
reset input terminal, an I/O input/output terminal, and a ground terminal in the external terminal of 
the IC card chip 150. The controller chip 120 performs an operation required for the security 
processing demanded from the external host equipment 220 by publishing an IC card command from 
the external terminal of the IC card chip 150 to the IC card chip 150. 

[0022]Drawing 26 is a figure showing the internal configuration of IC card chip of this invention. The 
IC card chip 150, Data processing. CPU(microcomputer) 158 for carrying out, data (a program.) it 
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contains. ROM (ReadOnly.) for memorizing The processing carried out to Memory"! 59, RAM(Random 
Access Memory) 160, EEPROM(Electrically Erasable ProgrammableROM) 162, and a code/decoding in 
between. It has the serial interface 161 for transmitting and receiving the code co-processor 163, and 
the exterior and data for carrying out. These are mutually connected by bus 164. 
[0023]The code co-processor 163 performs security processing according to the command from the 
host equipment 220. Instead of the code co-processor 163 (hardware), a program (software) may be 
used and CPU158 may perform security processing. Security processing is performed, for example, 
when data is written in the storage area in the IC card chip 150, or when data is read from the 
storage area in the IC card chip 150. 

[0024]The flash memory chip 130 has a nonvolatile storage cell. Generally, the storage capacity of 
EEPROM162 of the IC card chip 150 is smaller than the storage capacity of the flash memory chip 
130. However, the storage capacity of EEPROM162 may be the same as that of the flash memory 
chip 130, and may be large. 

[0025]It is desirable to use for the IC card chip 150 the product which is ending with attestation by 
evaluation and the certificate authority of ISO/IEC1 5408 which is international standards of a 
security valuation basis. When using the IC card which generally has the function to perform security 
processing by a actual electronic payment service etc., the IC card needs to receive the evaluation 
and authorization by evaluation and a certificate authority of ISO/IEC1 5408. When realizing MMC110 
and using it by a actual electronic payment service etc. by adding the function to perform security 
processing to MMC, MMC1 10 needs to receive the evaluation and authorization by evaluation and a 
certificate authority of ISO/IEC15408 similarly. In this invention, MMC110 builds in the attested IC 
card chip 150 by evaluation and a certificate authority, and obtains a security processing function by 
having the structure of performing security processing using the IC card chip 150. Therefore, 
MMC1 10 can satisfy the security valuation basis based on ISO/IEC15408 easily, and can shorten the 
development cycle for adding a security processing function to MMC. 

[0026]As for MMC1 10, it is preferred to have an external interface based on MMC specification. 
MMC1 10 leads one kind of external interface — a standard memory card command (command for 
accessing to the flash memory chip 130) — in addition, it is necessary to receive the command which 
performs security processing The controller chip 120 chooses the chip which should be accessed by 
whether the command which MMC1 10 received is a standard memory card command, or it is a 
command which performs security processing, and has a function which distributes command 
processing. In this embodiment, if the controller chip 120 receives a standard memory card command, 
it chooses the flash memory chip 130, publishes a flash plate memory command to this, and can write 
host data. [ reading and ] If the command which performs security processing is received, the IC card 
chip 150 can be chosen, an IC card command can be published to this, and security processing can be 
performed. 

[0027]As for the external terminal of the IC card chip 150, except for the ground terminal, the power 
supply terminal, the clock input terminal, the reset input terminal, and the I/O input/output terminal 
are connected with the controller chip 120. 

[0028]The controller chip 120 lets a power supply terminal and a clock input terminal pass, and 
controls the current supply to the IC card chip 150, and clock supply. According to this embodiment, 
when security processing is not required from the host equipment 220, the controller chip 120 can 
suspend the current supply to the IC card chip 150, and clock supply, and the power consumption of 
MMC1 10 can be reduced. 

[0029]In order to change into the state where an IC card command is receivable the IC card chip 150 
to which the power supply is not supplied, it is necessary to start current supply to the IC card chip 
150, and to perform reset processing first. The controller chip 120 has a function in which MMC110 
starts the current supply to the IC card chip 150 through a power supply terminal ignited by having 
received the command which performs security processing from the host equipment 220. The 
controller chip 120 has a function in which MMC110 performs reset processing of the IC card chip 
150 through a reset input terminal ignited by having received the command which performs security 
processing from the host equipment 220. According to this embodiment, the controller chip 120 can 
stop the current supply to the IC card chip 150 until it receives the command which performs 
security processing. Therefore, the power consumption of MMC110 is reducible. 

[0030]The controller chip 120 generates the clock signal supplied to the IC card chip 150 through the 
clock input terminal of the IC card chip 1 50 in MMC1 1 0 inside, and has a function which controls the 
frequency, supply start timing, and supply interruption timing. According to this embodiment, since it 
can be made unrelated to the clock signal of the clock input terminal of the MMC external terminal 
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140, security improves to the attacking method called the timing analysis by the host equipment 220, 
power difference part analysis, and failure use analysis. 

[0031]Drawing 21 is a figure showing the internal configuration of the flash memory chip 130. The 
flash memory chip 130 has the host data area 2115 and the management domain 2110. The host data 
area 2115 is a field where the logical address is mapped per sector, and the host equipment 220 is a 
field which specifies a logical address and can write data. 

[0032]The host data area 2115 has the user file field 2130 and the security processing application 
area 2120. The user file field 2130 is a field where reading and a user can write file data freely. The 
security processing application area 2120, The host equipment 220 is a field which stores data 
required for security processing application, and user access restriction is logically applied by the 
security processing application of the host equipment 220 so that a user may not access unjustly. As 
data stored here, an application program of the host equipment 220, There are data only for the 
application, certificates (for example, an electronic banking application program, electronic banking log 
information, an electronic payment service certificate, etc.) used for security processing, etc. Since 
MMC1 10 stores the data used when the host equipment 220 performs security processing instead of 
the host equipment 220 according to this embodiment, convenience improves for the host equipment 
220. 

[0033]The management domain 21 10 is a field which stores information for the controller chip 120 to 
manage the IC card chip 150. The management domain 21 10 has the IC card control-parameter field 
2111, the IC card configuration information area 2112, the CLK2 setup-information field 2113, the 
security processing buffer space 2114, and the security processing status areas 2116. The detailed 
directions of the field of 2111-2116 are mentioned later. 

[0034]The controller chip 120 uses the security processing buffer space 21 14 of the management 
domain 21 10 of the flash memory chip 130 as the main memory or the buffer memory at the time of 
performing security processing by the IC card chip 150. When the host equipment 220 accesses 
MMC1 10 by the command which performs security processing, If the security associated data of the 
big size like [ MMC1 1 0 cannot transmit to the IC card chip 1 50 at once from the host equipment 
220 ] is received, The controller chip 120 stores temporarily in the security processing buffer space 
2114 with sufficient capacity the data which chose access to the flash memory chip 130, and was 
received. Size to the extent that it cannot transmit to the IC card chip 150 at once is the size 
exceeding the allowable data size (for example, 255 bytes or 256 bytes) of an IC card command. And 
the controller chip 120 divides it into the data of size which can be transmitted to the IC card chip 
150, reads divided data from the flash memory chip 130, and transmits to the IC card chip 150 
gradually. That is, read-out of the divided data and writing are repeated. Since the security associated 
data of the big size for the host equipment 220 can be treated according to this embodiment, the 
convenience of security processing improves. 

[0035]Host access restrictions are physically applied by the controller chip 120 so that the host 
equipment 220 may access unjustly the management domain 21 10 including the security processing 
buffer space 21 14 and security processing cannot be analyzed. That is, in the management domain 
21 10, reading and the host equipment 220 cannot write immediate data. According to this 
embodiment, since the host equipment 220 cannot read the contents of the security processing 
buffer space 21 14 freely or it cannot alter, the reliability and the safety of security processing 
improve. 

[0036]Drawing 23 is a figure showing the security processing of contents distribution as an example 
using MMC110 of security processing. The content provider 2310 is a contractor who sells the 
contents 2314 to the user who owns MMC1 10. The host equipment 220 is a terminal connectable via 
a network etc. with the content provider 2310 in this example. A user connects MMC1 10 to the host 
equipment 220, and purchases the contents 2314. Hereafter, the procedure is explained. 
[0037]First, the host equipment 220 publishes the command which reads the user certificate 2321 
stored in the flash memory chip 130 to MMC110. The controller chip 120 of MMC110 reads the user 
certificate 2321 stored in the security processing application area 2120 of the flash memory chip 130, 
and transmits it to the host equipment 220. The host equipment 220 which received the user 
certificate 2321 transmits it to the content provider 2310. The content provider 2310 verifies the 
digital signature attached to the user certificate 2321 (2311). If verification is successful, the content 
provider 2310 will generate a session key with a random number generator (2312), and it will encipher 
by the user public key which extracted it from the user certificate 2321 (2313). The content provider 
2310 enciphers the contents 2314 with a session key (2315). The content provider 2310 transmits the 
result of Step 2313 to the host equipment 220. 
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[0038]The host equipment 220 publishes to MMC1 10 the command which requires the security 
processing which decodes the result of Step 2313 with the user secret key 2322. The controller chip 
120 publishes the IC card command which decodes the result of Step 2313 with the user secret key 
2322 to the IC card chip 150. With the user secret key 2322, the IC card chip 150 decodes the result 
of Step 2313, and acquires a session key (2323). The host equipment 220 publishes to MMC110 the 
command to which the information which shows whether this decoding processing was successful is 
made to output. The controller chip 120 builds the information which the host equipment 220 
searches for based on the decoding result (IC card response which shows whether decoding 
processing was successful) which the IC card chip 150 outputs. And MMC110 transmits the 
information to the host equipment 220. 

[0039]Next, the content provider 2310 transmits the result of Step 2315 to the host equipment 220. 
The host equipment 220 publishes to MMC110 the command which requires the security processing 
which decodes the result of Step 2313 with a session key (key acquired by Step 2323). The controller 
chip 120 publishes the IC card command which decodes the result of Step 2315 with a session key to 
the IC card chip 150. With a session key, the IC card chip 150 decodes the result of Step 2315, and 
restores the contents 2314 (2324). The controller chip 120 receives these contents 2314 from the IC 
card chip 150, and writes them in the flash memory chip 130. The host equipment 220 publishes to 
MMC1 10 the command to which the information which shows whether this decoding processing was 
successful is made to output. The controller chip 120 builds the information which the host equipment 
220 searches for based on the decoding result (IC card response which shows whether decoding 
processing was successful) which the IC card chip 150 outputs. And MMC110 transmits the 
information to the host equipment 220. If the host equipment 220 tells the content provider 2310 
having received contents safely, the content provider 2310 will charge a content rate at the user 
written in the user certificate. The user can read and use the contents 2314 stored in the flash 
memory chip 130 in MMC1 10 with the host equipment 220. Many contents can be purchased if a mass 
flash memory is used for the storage of the flash memory chip 1 30. According to this embodiment, 
both the security processing in contents distribution and contents storage are easily realizable by 
MMC1 10. Settlement of a content rate may be performed using the IC card chip 150. 
[0040]Draw^ 24 and drawing 25 are SD cards (24 millimeters in width, 32 millimeters in length, 
thickness 2.) about this invention, respectively, it is a sized memory card which had nine external 
terminals and carries a flash memory at 1 millimeter, and an internal configuration when it applies to a 
memory stick (a memory stick is a registered trademark of Sony Corp.) — a table — the bottom is a 
figure. 

[0041]SD card 2410 which applied this invention has the SD card controller chip 2420, the flash 
memory chip 2430, the SD card external terminal 2440, and the IC card chip 150. The memory stick 
2510 which applied this invention has the memory stick controller chip 2520, the flash memory chip 
2530, the memory stick external terminal 2540, and the IC card chip 150. 

[0042]The flash memory chips 2430 and 2530 are memory chips which use nonvolatile semiconductor 
memory as a storage, and can perform reading and writing of data with a flash plate memory 
command. The SD card controller chip 2420 and the memory stick controller chip 2520 are 
microcomputer chips which control other components in an SD card and a memory stick, respectively. 

[0043]The SD card external terminal 2440, It has nine terminals located in a line from an end in order 
of the Data2 terminal 2441, the Data3 terminal 2442, the Com terminal 2443, the Vss terminal 2444, 
the Vdd terminal 2445, the Clock terminal 2446, the Vss terminal 2447, the DataO terminal 2448, and 
the Datal terminal 2449. The Vdd terminal 2445 a power supply terminal and the Vss terminals 2444 
and 2447 A ground terminal, As for the DataO terminal 2448, the Datal terminal 2449, the Data2 
terminal 2441, and the Data3 terminal 2442, a command input/output terminal and the Clock terminal 
2446 of a data input/output terminal and the Com terminal 2443 are clock input terminals. Although 
SD card 2410 differs in interface specification with the SD card host equipment 2460 connected 
outside from MMC1 10, Since it has the MMC external terminal 140 and a dramatically similar external 
terminal and has the feature which operates by publishing a command from the exterior like MMC1 10, 
this invention is applicable. 

[0044]On the other hand, the memory stick external terminal 2540, The Gnd terminal 2541, the BS 
terminal 2542, Vcc terminal 2543, and the one request-to-print-out-files terminal Rsv are flown from 
an end. It has ten terminals which fly the DIO terminal 2544, the INS terminal 2545, and the one 
request-to-print-out-files terminal Rsv, and are located in a line in order of the SCK terminal 2546, 
Vcc terminal 2547, and the Gnd terminal 2548. As for a power supply terminal and the Gnd terminals 
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2541 and 2548, a command and a data input/output terminal, and the SCK terminal 2546 of a ground 
terminal and the DIO terminal 2544 are [ Vcc terminals 2543 and 2547 ] clock input terminals. 
Although the memory stick 2510 differs in interface specification with the memory stick host 
equipment 2560 connected outside from MMC1 10, since it has the feature which operates by 
publishing a command from the exterior like MMC1 10, it can apply this invention. 

[0045] Drawing 1 is a figure showing the internal configuration of MMC110 which applied this invention. 
Drawing 2 is a figure showing the composition and the connected state of the host equipment 220 
linked to MMC1 10 of drawing 1 . The host equipment 220 has the VCC1 power supply 221 , CLK 1- 
phase oscillator 222, and the host interface 223. 

[0046]MMC110 has the MMC external terminal 140 for exchanging information with the external host 
equipment 220. The MMC external terminal 140 has seven terminals of the CS terminal 141, the CMD 
terminal 142, the GND1 terminals 143 and 146, the VCC1 terminal 144, the CLK1 terminal 145, and 
the DAT terminal 147. MMC specification has specified two kinds of an MMC mode and SPI mode as 
operational mode of MMC110, and the directions of the MMC external terminal 140 change with 
operational modes. This example explains the case of operation by an MMC mode in detail. 
[0047]It is connected with the VCC1 power supply 221, and the VCC1 terminal 144 is a power supply 
terminal for the host equipment 220 to supply electric power to MMC1 10. It is connected with the 
VCC1 power supply 221, and the GND1 terminals 143 and 146 are electric ground terminals of 
MMC110. The GND1 terminal 143 and the GND1 terminal 146 are electrically short-circuited by 
MMC110 inside. 

[0048]It is connected to the host interface 223 and the CS terminal 141 is an input terminal used in 
operation in SPI mode. L level is inputted into the CS terminal 141 when the host equipment 220 
accesses MMC1 10 in SPI mode. It is not necessary to use the CS terminal 141 in operation of an 
MMC mode. The CMD terminal 142 is connected to the host interface 223, The host equipment 220 is 
an input/output terminal used in order to transmit the memory card command based on memory card 
interface specification to MMC1 10 or to receive the memory card response based on the 
specification from MMC110. The DAT terminal 147 is connected to the host interface 223, The host 
equipment 220 is an input/output terminal used in order to transmit the input data of the form based 
on memory card interface specification to MMC1 10 or to receive the output data of the form based 
on the specification from MMC1 10. 

[0049]It is connected to CLK 1 -phase oscillator 222, and the CLK1 terminal 145 is a terminal into 
which the clock signal which CLK 1 -phase oscillator 222 generates is inputted. A clock signal is 
inputted into the CLK1 terminal 145, when the host equipment 220 transmits and receives a memory 
card command and a memory card response through the CMD terminal 142 or transmits and receives 
host data through the DAT terminal 147. The clock signal is supplied to the host interface 223 from 
CLK 1 -phase oscillator 222, and a memory card command, a memory card response, and host data, 
Synchronizing with the clock signal which CLK 1 -phase oscillator 222 generates, between the host 
equipment 220 and MMC110 is transmitted by bitwise. 

[0050]MMC110 has the controller chip 120. The controller chip 120 has CPU121, the flash memory 
I/F control circuit 122, the MMCI/F control circuit 123, CLK 0-phase oscillator 124, the VCC2 
generation machine 125, the VCC2 control circuit 126, the CLK2 control circuit 127, and the IC card 
I/F control circuit 128. These components 121-128 operate with the electric power supplied through 
the VCC1 terminal 144 and the GND1 terminals 143 and 146 from the host equipment 220. It is 
connected with the CS terminal 141, the CMD terminal 142, the CLK1 terminal 145, and the DAT 
terminal 147, and the MMCI/F control circuit 123 is a logic circuit which controls an interface for 
MMC1 10 to exchange information with the host equipment 220 through those terminals. 
[0051]It is connected with the MMCI/F control circuit 123, and CPU121 controls the MMCI/F control 
circuit 123. When the MMCI/F control circuit 123 receives a memory card command from the host 
equipment 220 through the CMD terminal 142, the MMCI/F control circuit 123, In order to tell the 
result of whether reception of the command was successful to the host equipment 220, a response is 
transmitted to the host equipment 220 through the CMD terminal 142. CPU121 interprets the 
received memory card command and performs processing according to a command content. When 
data needs to be transmitted and received through the host equipment 220 and the DAT terminal 147 
according to the command content, CPU121 acquires the data from sending out of the data to the 
MMCI/F control circuit 123, and the MMCI/F control circuit 123. CPU121 also controls the data 
transfer procedure between the MMCI/F control circuit 123 and the host equipment 220. For 
example, CPU121 makes L level output to the DAT terminal 147, and it tells that MMC1 10 is a busy 
state to the host equipment 220 so that the host equipment 220 may not suspend the current supply 
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of MMC1 10 during processing of the data received from the host equipment 220. It is connected with 
CPU121 and CLK 0-phase oscillator 124 supplies the driving clock which operates CPU121. 
[0052]MMC110 has the flash memory chip 130. The flash memory chip 130 is a memory chip which 
uses nonvolatile semiconductor memory as a storage. The flash memory chip 130 operates with the 
electric power supplied through the VCC1 terminal 144 and the GND1 terminals 143 and 146 from the 
host equipment 220. The flash memory chip 130 has a write function which stores the inputted data in 
nonvolatile semiconductor memory, and a lead function which outputs outside the data stored in the 
memory according to the flash plate memory command from the outside. The flash memory I/F 
control circuit 122 is a logic circuit for publishing a flash plate memory command to the flash memory 
chip 130, or transmitting the data outputted and inputted by the command to it. CPU121 controls the 
flash memory I/F control circuit 122, and makes the flash memory chip 130 perform the write function 
and lead function of data. When it is necessary to carry out the light of the data received from the 
host equipment 220 to the flash memory chip 130, or to transmit the data stored in the flash memory 
chip 130 to the host equipment 220, CPU121 controls the data transfer between the flash memory 
I/F control circuit 122 and the MMCI/F control circuit 123. 

[0053]MMC1 10 has the IC card chip 150. The IC card chip 150 is an IC chip designed for the purpose 
of embedding into the substrate of an IC card, and has eight external terminals based on the external 
terminal standard of the IC card. Among these, directions are assigned by the external terminal 
standard of the IC card, and six terminals are reserve terminals for the remaining future [ two ]. The 
six terminals are the VCC2 terminal 151, the RST terminal 152, the CLK2 terminal 153, the GND2 
terminal 155, the VPP terminal 156, and the I/O terminal 157. 

[0054]The ground terminal of the IC card chip 150 is connected to GND1 (ground terminal) 146 of the 
MMC external terminal 140. The VCC2 terminal (power input terminal) 151 of the IC card chip 150 is 
connected to the VCC2 control circuit 126 of the controller chip 120. The RST terminal (reset input 
terminal) 152 and the I/O terminal (data input/output terminal) 157 of the IC card chip 150 are 
connected to the IC card I/F control circuit 128 of the controller chip 120. The CLK2 terminal (clock 
input terminal) 153 of the IC card chip 150 is connected to the CLK2 control circuit 127 of the 
controller chip 120. 

[0055]The VCC terminal (power input terminal) of the flash memory chip 130 is connected to 
VCC1144 of the MMC external terminal 140. The VSS terminal (ground terminal) of the flash memory 
chip 130 is connected to GND1146 of the MMC external terminal 140. The I/O terminal (data 
input/output terminal), a lady/busy terminal, the chip enable terminal, the output enable terminal, the 
write enable terminal, clock terminal, and reset terminal of the flash memory chip 130, It is connected 
to the flash memory IF control circuit 122 of the controller chip 120. 

[0056]The VCC2 terminal 151 is a power supply terminal for supplying electric power to the IC card 
chip 150. The VCC2 control circuit 126 is a circuit which controls a supply start and supply 
interruption of the electric power to the VCC2 terminal 151 by the switching circuit which used the 
MOS-FET element. The VCC2 generation machine 125 generates the voltage supplied to the VCC2 
terminal 151, and supplies it to the VCC2 control circuit 126. The electrical signal standard of an IC 
card has specified the class A and the class B as a class of an IC card of operation. The standard 
voltage supplied to the VCC2 terminal 151 is 3V in 5V and the class B in the class A. Although 
cannot depend this invention and it can be applied to the class of the IC card chip 150 of operation, 
this example explains in detail the case where the IC card chip 150 operates in the class B. 
[0057]The VPP terminal 156 is a terminal which supplies the variable voltage used in order to write 
data in internal nonvolatile memory or to eliminate when the IC card chip 150 operates in the class A, 
and when operating in the class B, it is not used. The GND2 terminal 155 is an electric ground 
terminal of the IC card chip 150, and is connected with the GND1 terminals 143 and 146 too hastily. 
The VCC2 control circuit 126 is connected with CPU121, and CPU121 can control a start and stop of 
the electric power supply to the VCC2 terminal 151. When not using the IC card chip 150, CPU121 
can stop the electric power supply to the VCC2 terminal 151. MMC110 can save the electric power 
which it consumes by stopping the electric power supply to the IC card chip 150. However, a stop of 
an electric power supply will not maintain the internal state of the IC card chip 150 except for the 
data memorized by the nonvolatile memory of IC card chip 150 inside. 

[0058]The CLK2 terminal 153 is a terminal which inputs a clock signal into the IC card chip 150. The 
CLK2 control circuit 127 is a circuit which supplies a clock to the CLK2 terminal 153. The CLK2 
control circuit 127 generates the clock signal supplied to the CLK2 terminal 153 based on the clock 
signal supplied from CLK 0-phase oscillator 124. It is connected with CPU121 and the CLK2 control 
circuit 127 can control a supply start and supply interruption of the clock to the CLK2 terminal 153 
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from CPU121. The IC card chip 150 does not have a driving clock oscillator in the inside of self. 
Therefore, it operates by supplying a driving clock from the CLK2 terminal 153. Since the CLK2 
control circuit 127 will suspend operation of the IC card chip 150 if it suspends clock supply for the 
CLK2 terminal 153, the power consumption of the IC card chip 150 can be reduced. If the electric 
power supply to the VCC2 terminal 151 is maintained at this time, the internal state of the IC card 
chip 150 will be maintained. 

[0059] If F0, P, and Q are made into a positive integer, the frequency of the clock signal to which the 
frequency of the clock signal supplied to the CLK2 terminal 153 was supplied from F2 and CLK 0- 
phase oscillator 124 here, The CLK2 control circuit 127 creates a clock signal which becomes a 
relation of F2=(P/Q) *F0, and supplies this to the CLK2 terminal 153. The value of P and Q can be 
set up now by CPU121. If P is set up greatly and F2 is enlarged, the internal processing of the IC card 
chip 150 can be driven more at a high speed. If Q is set up greatly and F2 is made small, the internal 
processing of the IC card chip 150 can be driven more at a low speed, and can reduce the power 
consumption of the IC card chip 150. The driving clock frequency of the IC card chip 150 needs to be 
set up in the permission frequency range where the IC card chip 150 can operate correctly. 
Therefore, the CLK2 control circuit 127 has the feature to which a value of P and Q in which the 
value of F2 separates from the permission frequency range is not made to set. 
[0060]The I/O terminal 157 is an input/output terminal used when an IC card command is inputted 
into the IC card chip 150 or the IC card chip 150 outputs an IC card response. It is connected with 
the I/O terminal 157 and the IC card I/F control circuit 128 is a circuit which performs signal 
transmission of an IC card command, and signal reception of an IC card response through the I/O 
terminal 157. The IC card I/F control circuit 128 is connected to CPU121, and CPU121, Control the 
procedure of transmission and reception of the IC card command by the IC card I/F control circuit 
128, or an IC card response, or, The IC card command data which should transmit are set as the IC 
card I/F control circuit 128, or the received IC card response is acquired from the IC card I/F control 
circuit 128. The clock is supplied to the IC card I/F control circuit 128 from the CLK2 control circuit 
127, and it is transmitted [ an IC card command or an IC card response ] and received through the 
I/O terminal 157 synchronizing with the clock signal supplied to the CLK2 terminal 153 by bitwise. 
The RST terminal 152 is a terminal which inputs a reset signal, when resetting the IC card chip 150. It 
is connected with the RST terminal 152 and the IC card I/F control circuit 128 can send a reset 
signal to the IC card chip 150 with directions of CPU121. 

[0061]The IC card chip 150 exchanges information based on the electrical signal standard and 
command standard of an IC card. The number of the access patterns to the IC card chip 150 is four, 
and they explain each pattern using drawing 3 - drawing 6. In the process (it is hereafter called cold 
reset) of the IC card chip 150 starting from a non-active state (state where the power supply is 
intercepted), with directions of CPU121, and initializing an internal state, drawing 3 is the figure which 
expressed simply the signal wave form of the external terminal of the IC card chip 150. In the process 
(it is hereafter called warm reset) in which the IC card chip 150 initializes an internal state by an 
active state (state where the power supply is supplied), with directions of CPU121, drawing 4 is the 
figure which expressed simply the signal wave form of the external terminal of the IC card chip 150. In 
the process of transmitting an IC card command to the IC card chip 150 with directions of CPU121, 
and receiving an IC card response from the IC card chip 150, drawing 5 is the figure which expressed 
simply the signal wave form of the external terminal of the IC card chip 150. In the process of making 
the IC card chip 150 into a non-active state with directions of CPU121, drawing 6 is the figure which 
expressed simply the signal wave form of the external terminal of the IC card chip 150. In drawin g 3 - 
drawing 6 , the direction of time is taken on the right from the left, and the signal observed toward a 
lower line with the VCC2 terminal 151, the RST terminal 152, the CLK2 terminal 153, and the I/O 
terminal 157 from the upper line is expressed. A dashed line expresses the standard (L level) of each 
signal. 

[0062]With reference to drawing 3, cold reset operation of the IC card chip 150 is explained. First, the 
IC card I/F control circuit 128 uses the RST terminal 152 as L level (301). Next, the VCC2 control 
circuit 126 starts the current supply to VCC2 terminal (302). Next, the CLK2 control circuit 127 
starts supply of the clock signal to the CLK2 terminal 153 (303). Next, the IC card I/F control circuit 
128 changes the I/O terminal 157 into the state Z (state by which pull-up was carried out) (304). 
Next, the IC card I/F control circuit 128 uses the RST terminal 152 as H level (305). Next, the IC card 
I/F control circuit 128 starts reception of the reset response outputted from the I/O terminal 157 
(306). If reception of a reset response is completed, the CLK2 control circuit 127 will suspend supply 
of the clock signal to the CLK2 terminal 153 (307). Now, operation of cold reset is completed. Step 
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307 is a device for reducing power consumption, and may be skipped. 

[0063]With reference to drawing 4, the warm reset action of the IC card chip 150 is explained. First, 
the CLK2 control circuit 127 starts supply of the clock signal to the CLK2 terminal 153 (401). Next, 
the IC card I/F control circuit 128 uses the RST terminal 152 as L level (402). Next, the IC card I/F 
control circuit 128 changes the I/O terminal 157 into the state Z (403). Next, the IC card I/F control 
circuit 128 uses the RST terminal 152 as H level (404). Next, the IC card I/F control circuit 128 starts 
reception of the reset response outputted from the I/O terminal 157 (405). If reception of a reset 
response is completed, the CLK2 control circuit 127 will suspend supply of the clock signal to the 
CLK2 terminal 153 (406). Now, operation of warm reset is completed. Step 406 is a device for 
reducing power consumption, and may be skipped. 

[0064]With reference to drawing 5, operation of transmitting an IC card command to the IC card chip 
150, and receiving an IC card response from the IC card chip 150 is explained. First, the CLK2 control 
circuit 127 starts supply of the clock signal to the CLK2 terminal 153 (501). Step 501 is unnecessary 
when the clock is already supplied. Next, the IC card I/F control circuit 128 starts transmission of 
command data for the I/O terminal 157 (502). If transmission of command data is completed, the IC 
card I/F control circuit 128 will change the I/O terminal 157 into the state Z (503). Next, the IC card 
I/F control circuit 128 starts reception of the response data outputted from the I/O terminal 157 
(504). If reception of response data is completed, the CLK2 control circuit 127 will suspend supply of 
the clock signal to the CLK2 terminal 153 (505). Now, operation of IC card command transmission and 
IC card response reception is completed. Step 505 is a device for reducing power consumption, and 
may be skipped. 

[0065]With reference to drawing 6, the operation which deactivates the IC card chip 150 is explained. 
First, the CLK2 control circuit 127 uses the CLK2 terminal 153 as L level (601). Next, the IC card I/F 
control circuit 128 uses the RST terminal 152 as L level (602). Next, the IC card I/F control circuit 
128 uses the I/O terminal 157 as L level (603). Finally, the VCC2 control circuit 126 suspends the 
current supply to VCC2 terminal (604). Now, operation of deactivation is completed. 
[0066]The IC card chip 150 has the security processing function to perform a code operation required 
for security data protection, personal authentication, etc. The IC card chip 150 exchanges 
information, when an IC card command and an IC card response transmit and receive between 
CPU121, and it performs the result of calculation, sending out of the information memorized, change 
of the information memorized, etc. as the result. CPU121 can perform security processing using the 
IC card chip 150. If MMC1 10 receives a specific memory card command from the host equipment 220, 
CPU121 ignited by it control the current supply to the IC card chip 150 through the VCC2 control 
circuit 126, or, Or the clock supply to the IC card chip 150 is controlled through the CLK2 control 
circuit 127, or an IC card command is transmitted to the IC card chip 150 through the IC card I/F 
control circuit 128. Thereby, CPU121 performs security processing which the host equipment 220 
requires using the IC card chip 150. CPU121 may perform security processing ignited by reception of 
a specific memory card command by operating it, combining the power supply control, the clock 
supply control, IC card command transmission, and IC card response reception to the IC card chip 
150 two or more. CPU121 may perform security processing ignited by the host equipment 220 having 
started current supply to MMC1 10. The result of security processing uses as a base the IC card 
response which the IC card chip 150 outputs, is constituted, and is held in MMC110. If MMC110 
receives a specific memory card command from the host equipment 220, CPU121 will transmit the 
result of security processing to the host equipment 220 ignited by it. 

[0067]Drawing 7 expresses a flow chart in case the host equipment 220 accesses MMC110. First, the 
host equipment 220 starts current supply for the VCC1 terminal 144, in order to activate MMC1 10 
(701). MMC1 10 performs the first IC card initialization processing ignited by this (702). The details of 
the first IC card initialization processing are mentioned later. Next, since MMC110 is initialized, the 
host equipment 220 transmits the initialization commands of MMC1 10 through the CMD terminal 142 
(703). Two or more kinds of these initialization commands exist based on MMC specification. Since 
MMC1 10 is initialized, the host equipment 220 may transmit two or more initialization commands. If 
MMC1 1 0 receives initialization commands, MMC1 1 0 will process it (704). MMC1 1 0 performs the 
second IC card initialization processing ignited by this (705). The details of the second IC card 
initialization processing are mentioned later. 

[0068]The host equipment 220 receives the memory card response to the initialization commands of 
MMC110 through the CMD terminal 142, and judges whether initialization of MMC110 was completed 
from the contents of the memory card response. If it has not completed, initialization commands will 
be transmitted again (703). If initialization of MMC110 is completed, the host equipment 220, The 
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standard memory card command (command for accessing to the flash memory chip 130) based on 
MMC specification, It moves from transmission of the specific memory card command (command for 
accessing to the IC card chip 150) relevant to the security processing described above to the state 
of standing by (707). In this waiting state, the host equipment 220 can transmit a standard memory 
card command (708). If MMC1 10 receives a standard memory card command, MMC1 10 will process it 
(709). If processing is completed, the host equipment 220 will return to a waiting state again (707). In 
this waiting state, the host equipment 220 can also transmit a security processing demand write 
command (710). A security processing demand write command is one sort of the specific memory 
card command relevant to the security processing described above, and in order that it may make 
MMC1 10 perform security processing, it is a memory card command which transmits a processing 
demand. 

[0069] If MMC1 10 receives a security processing demand write command, CPU121 will interpret the 
demanded contents of security processing and will describe security processing in the form of an IC 
card command (71 1). That is, CPU121 changes the standard memory card command from the host 
equipment 230 into the specific memory card command which the IC card chip 150 can interpret 
according to the rule defined beforehand. And the IC card command acquired as the result is 
published to the IC card chip 150, and demanded security processing is performed (712). If processing 
is completed, the host equipment 220 will return to a waiting state again (707). In this waiting state, 
the host equipment 220 can also transmit a security processing result read command (713). A 
security processing result read command is one sort of the specific memory card command relevant 
to the security processing described above, and in order to know the executed result of the security 
processing by MMC110, it is a memory card command which receives a processing result. 
[0070]If MMC1 10 receives a security processing result read command, CPU121 will build the security 
processing result which should transmit to the host equipment 220 based on the IC card response 
received from the IC card chip 150 (714). And the host equipment 220 receives a security processing 
result from MMC1 10. If reception is completed, the host equipment 220 will return to a waiting state 
again (707). Step 714 may be performed in Step 712. 

[0071]In draw the first IC card initialization processing and the second IC card initialization 
processing which are performed at Step 702 and Step 705 are processing which it prepares for 
performing security processing within MMC1 10, and CPU121 accesses to the IC card chip 150. 
Specifically, activation of the IC card chip 150, deactivation, reset of the IC card chip 150, and 
configuration of the IC card chip 150 are performed. The information which needs configuration in 
order to perform security processing. It means reading (for example, the information on an usable 
cryptographic algorithm, the information about the secret key and public key which are used for code 
calculation, the information about the authentication data used for personal authentication, etc.) from 
the IC card chip 150, or writing them in the IC card chip 150. 

[0072] Configuration of the IC card chip 150 is performed to the IC card chip 150 by carrying out N 
piece (N is positive integer) issue of the IC card command. For example, if three session keys are 
necessary, an IC card command will be published 3 times, and if two session keys are necessary, an 
IC card command will be published twice. N IC card commands may be mutually different, and may be 
the same. It was not fixed and the value of N turns into various values by a situation. Hereafter, the 
IC card command published by configuration is called a setting command. The IC card command which 
performs security processing based on this configuration is hereafter called a security command. 
There is a command which performs calculation of a digital signature, verification of a digital signature, 
encryption of a message, decoding of an encryption message, attestation with a password, etc. as an 
example of a security command. 

[0073]CPU121 can change the contents of the configuration of the IC card chip 150 freely. CPU121 
may change this according to the contents of security processing, or a result, and may change this 
ignited by reception of the memory card command from host equipment. CPU121 carries out the light 
of the information which showed the contents of configuration to the flash memory chip 130, and 
when required, it can also lead and use the information from the flash memory chip 130. This 
information is shown as the IC card configuration information 2112 in drawing 21. The time and effort 
anew set up whenever it can hold the information and MMC1 10 is activated, even if MMC1 10 is 
deactivated by this can be saved. 

[0074]The first IC card initialization processing and the second IC card initialization processing are 
performed based on the value set as IC card control-parameter A, B, and C. In the security 
processing performed at Step 712, CPU121 controls activation and deactivation of the IC card chip 
150 based on the value set as IC card control-parameter D. 
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[0075]Drawing 8 expresses the kind of IC card control parameter, and the contents of the processing 
corresponding to a preset value and it. First, the parameter A is a parameter about the first IC card 
initialization processing performed when a power supply is supplied to MMC1 10. At the time of A= 0, 
CPU121 is not accessed at the IC card chip 150. At the time of A= 1, CPU121 carries out cold reset 
of the IC card chip 150. At the time of A= 2, CPU121 performs configuration of the IC card chip 150, 
after carrying out cold reset of the IC card chip 150. At the time of A= 3, CPU121 performs 
configuration of the IC card chip 150, after carrying out cold reset of the IC card chip 150, and finally 
it deactivates the IC card chip 150. At the time of A= 0 or A= 3, the IC card chip 150 will be in a non- 
active state after the first IC card initialization processing. At the time of A= 1 or A= 2, the IC card 
chip 150 will be in an active state after the first IC card initialization processing. 

[0076]Next, the parameters B and C are parameters about the second IC card initialization processing 
performed when MMC1 10 processes MMC initialization commands. At the time of B= 0, CPU121 is 
not accessed at the IC card chip 150. At the time of B= 1 and C= 1, CPU121 resets the IC card chip 
150 (cold reset or warm reset). At the time of B= 1 and C= 2, CPU121 performs configuration of the 
IC card chip 150, after resetting the IC card chip 150. At the time of B= 1 and C= 3, CPU121 
performs configuration of the IC card chip 150, after resetting the IC card chip 150, and finally it 
deactivates the IC card chip 150. At the time of B= 2 and C= 2, CPU121 performs configuration of the 
IC card chip 150. At the time of B= 2 and C= 3, CPU121 deactivates the IC card chip 150, after 
performing configuration of the IC card chip 150. If the IC card chip 150 is an active state at the time 
of B= 3, CPU121 will deactivate the IC card chip 150. 

[0077]Finally, the parameter D is a parameter which shows whether the IC card chip 150 is 
deactivated, after performing security processing demanded from the host equipment 220. After 
execution of security processing, the IC card chip 150 is not deactivated at the time of D= 0, but it 
maintains CPU121 at an active state. At the time of D= 1, CPU121 deactivates the IC card chip 150 
after execution of security processing. 

[0078]CPU121 can change the preset value of IC card control-parameter A, B, C, and D. CPU121 
may change these preset values according to the contents of security processing, or a result, and 
may change these preset values ignited by reception of the memory card command from host 
equipment. CPU121 carries out the light of these preset values to the flash memory chip 130, and 
when required, it can also lead and use these preset values from the flash memory chip 130. These 
preset values are shown as the IC card control parameter 2111 in drawing^ The time and effort 
anew set up whenever it can hold these preset values and MMC110 is activated, even if MMC110 is 
deactivated by this can be saved. 

[0079]Drawi^ is a flow chart which shows the procedure of the first IC card initialization 
processing, initialization processing — starting (901) — IC card control-parameter A checks in 0 first 
(902). If it becomes A=0, initialization processing will be ended as it is (908). If it is not A= 0, cold 
reset of the IC card chip 150 will be carried out (903). Next, IC card control-parameter A checks in 1 
(904). Initialization processing will be ended if it becomes A=1 (908). If it is not A= 1, configuration of 
the IC card chip 150 will be performed (905). Next, IC card control-parameter A checks in 2 (906). 
Initialization processing will be ended if it becomes A=2 (908). If it is not A= 2, the IC card chip 150 
will be deactivated (907). And initialization processing is ended (908). 

[0080]Drawing 10 is a flow chart which shows the procedure of the second IC card initialization 
processing, initialization processing — starting (1001) — IC card control-parameter B checks in 0 
first (1002). If it becomes B=0, initialization processing will be ended as it is (1013). If it is not B= 0, it 
will check in B= 1 (1003). If it becomes B=1, IC card control-parameter A will check in 0 or 3 (1004). 
A — 0 — or if it becomes three, cold reset of the IC card chip 150 will be carried out (1005), and it 
will move to Step 1007. A — 1 — or if it becomes two, the IC card chip 150 will be warm reset 
(1006), and it will move to Step 1007. In Step 1007, IC card control-parameter C checks in 1. 
Initialization processing will be ended if it becomes C=1 (1013). If it is not C= 1, it will move to Step 
1009. If it is not B= 1 in Step 1003, B will check in 2 (1008). If it becomes B=2, it will move to Step 
1009. If it is not B= 2, IC card control-parameter A will check in 0 or 3 (1011). A — 0 — or 
initialization processing will be ended if it becomes three (1013). A — 1 — or if it becomes two, it will 
move to Step 1012. Configuration of the IC card chip 150 is performed at Step 1009. And IC card 
control-parameter C checks in 2 (1010). Initialization processing will be ended if it becomes C=2 
(1013). If it is not C= 2, it will move to Step 1012. The IC card chip 150 is deactivated at Step 1012. 
And initialization processing is ended (1013). 

[0081]Drawing 11 is the figure which expressed briefly the signal wave form of the external terminal of 
the IC card chip 150, when the IC card chip 150 is a non-active state and the first IC card 
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initialization processing or the second IC card initialization processing is performed. Drawing 12 is the 
figure which expressed briefly the signal wave form of the external terminal of the IC card chip 150, 
when the IC card chip 150 is an active state and the second IC card initialization processing is 
performed. In drawing 11 and drawing 12, the direction of time is taken on the right from the left, and 
the signal observed toward a lower line with the VCC2 terminal 151, the RST terminal 152, the CLK2 
terminal 153, and the I/O terminal 157 from the upper line is expressed. A lateral dashed line 
expresses the standard (L level) of each signal. 

[0082]In drawing 11, 1 102 expresses the signal wave form of the cold reset shown in drawing 3. In 
drawing 1 2, 1202 expresses the signal wave form of the warm reset shown in drawing 4. In drawing 1 1 
and drawing 12, the 1st setting command processings 1104a and 1204a, the 2nd setting command 
processings 1104b and 1204b, and the Nth setting command processings 1104c and 1204c express 
the signal wave form of the IC card command processing shown in drawing 5, respectively. The signal 
wave form of N setting command processings stands in a row, and the signal wave forms 1 104 and 
1204 of the configuration of the IC card chip 150 are constituted. 

[0083]In drawing 11 and drawing 12, 1 106 and 1206 express the signal wave form of the deactivation 
shown in drawing 6, respectively. In drawing 11 and drawing 12, the dashed lines 1101, 1103, 1105, 
1107, 1201, 1203, 1205, and 1207 of a lengthwise direction express respectively specific time. The 
time in front of cold reset and 1201 1101 The time before warm reset, The time which has 1103 
between in front of configuration after cold reset, the time which has 1203 between in front of 
configuration after warm reset, the time which has 1 105 and 1205 in between before deactivation 
after configuration, and 1107 and 1207 are the time after deactivation. 

[0084]With reference to drawing 11, the signal wave form at the time of the first IC card initialization 
processing execution is shown. When IC card control-parameter A is 0, it is changeless to a signal 
wave form. At the time of A= 1 , it becomes a signal wave form of the range from the time 1101 to the 
time 1 103. At the time of A= 2, it becomes a signal wave form of the range from the time 1 101 to the 
time 1 105. At the time of A= 3, it becomes a signal wave form of the range from the time 1 101 to the 
time 1107. 

[0085]With reference to drawing 11, the signal wave form at the time of the second IC card 
initialization processing execution in case IC card control-parameter A is 0 or 3 is shown. When IC 
card control-parameter B is 0, it is changeless to a signal wave form. At the time of B= 1 and the IC 
card control parameter C= 1, it becomes a signal wave form of the range from the time 1 101 to the 
time 1 103. At the time of B= 1 and C= 2, it becomes a signal wave form of the range from the time 
1 101 to the time 1 105. At the time of B= 1 and C= 3, it becomes a signal wave form of the range from 
the time 1101 to the time 1 1 07. 

[0086]With reference to drawing 12, the signal wave form at the time of the second IC card 
initialization processing execution in case IC card control-parameter A is 1 or 2 is shown. When IC 
card control-parameter B is 0, it is changeless to a signal wave form. At the time of B= 1 and the IC 
card control parameter C= 1, it becomes a signal wave form of the range from the time 1201 to the 
time 1203. At the time of B= 1 and C= 2, it becomes a signal wave form of the range from the time 
1201 to the time 1205. At the time of B= 1 and C= 3, it becomes a signal wave form of the range from 
the time 1201 to the time 1207. At the time of B= 2 and C= 2, it becomes a signal wave form of the 
range from the time 1203 to the time 1205. At the time of B= 2 and C= 3, it becomes a signal wave 
form of the range from the time 1203 to the time 1207. At the time of B= 3, it becomes a signal wave 
form of the range from the time 1205 to the time 1207. 

[008 7] Drawing 13 is a flow chart which shows a procedure in case CPU 121 performs security 
processing which the host equipment 220 required by the IC card chip 150 in Step 712 of drawing 7. 
security processing — starting (1301) — the IC card chip 150 confirms first whether to be a non- 
active state (1302). If it is a non-active state, cold reset of the IC card chip 150 will be carried out 
(1303), and it will move to Step 1306. If it is an active state, it will move to Step 1304. In Step 1304, 
before publishing an IC card command to the IC card chip 150, it is confirmed whether it is necessary 
to re-reset the IC card chip 150. If there is necessity, the IC card chip 150 will be warm reset (1305), 
and it will move to Step 1306. If there is no necessity, it will move to Step 1306. In Step 1306, it is 
confirmed whether it is necessary to perform configuration of the IC card chip 150. If there is 
necessity, configuration of the IC card chip 150 will be performed (1307), and it will move to Step 
1308. If there is no necessity, it will move to Step 1308. In Step 1308, the frequency F2 of the clock 
signal supplied to CLK2 terminal of the IC card chip 150 is set up. And CPU121 publishes a security 
command to the IC card chip 150, and the IC card chip 150 processes it (1309). It depends for the 
processing time of a security command on the clock frequency F2. 
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[0088]Next, it is judged whether the processing was successful by the IC card response which the IC 
card chip 150 outputs (1310). If it is a success, it will move to Step 131 1. If it is failure, it will move to 
Step 1312. In Step 1311, it is confirmed whether all the security commands that should be published 
to the IC card chip 150 were completed. If there is still a security command which should be 
published, it will move to Step 1304. If all the security commands that should be published are 
completed, it will move to Step 1314. In Step 1312, it is judged whether it is possible to retry the 
security command which went wrong. If it can retry, retry setting out will be performed (1313) and it 
will move to Step 1304. Retry setting out is that CPU121 prepares again the security command which 
should be retried, and its associated data. If it cannot retry, it will move to Step 1314. This means 
what the security processing which the host equipment 220 required went wrong. IC card control- 
parameter D is checked in Step 1314. If it becomes D=1, the IC card chip 150 will be deactivated 
(1315) and security processing will be ended (1316). If it is not D= 1, security processing will be 
ended, maintaining the IC card chip 150 at an active state (1316). 

[0089]In the flow chart of drawing 13, Step 1308 was located just before Step 1309 so that the clock 
frequency F2 could be changed according to the kind of security command published at Step 1309, 
but Step 1308 may be in the other position. 

[0090]As one of the factors which validate the method of attacking the conventional IC card, it is 
raised that direct supply of the driving clock of an IC card is carried out from an external contact. 
Since a driving clock is under control of a contact, in a timing analysis or power difference part 
analysis, acquisition of the timing of IC card internal processing becomes easy in measurement of an 
electrical signal. On the other hand, in failure use analysis, generating of the arithmetic error by supply 
of an unusual driving clock becomes easy. On the other hand, according to this invention, when 
performing security processing by the IC card chip 150 by MMC110 inside, the host equipment 220 
cannot carry out direct supply of the driving clock of the IC card chip 150. CPU121 can set up freely 
the frequency F2 of the clock supplied to the IC card chip 150. The security processing which 
corresponded to the processing performance which the host equipment 220 requires flexibly by this is 
realizable. What is necessary is to set up the frequency F2 highly, if security processing with the 
high-speed host equipment 220 is required, to set up the frequency F2 low, if low power consumption 
is required, or just to stop a clock moderately. 

[0091]CPU121 can set up freely the supply start timing of not only the frequency F2 but a clock, and 
supply interruption timing. By changing these at random, the attacking method called the timing 
analysis, power difference part analysis, and failure use analysis to the IC card chip 150 can be made 
difficult. Since the timing analysis assumes that an aggressor can measure the processing time of one 
cipher processing correctly, as the measure, it is effective to prevent an aggressor from performing 
processing time Measurement Division correctly. The Reason a timing analysis becomes difficult by 
this invention is because the host equipment 220 cannot measure correctly the length of the time 
when the IC card chip 150 is processing the IC card command. It is effective to make the information 
about the execution timing and an order of processing undetectable from the exterior as a measure 
against power difference part analysis. Why power difference part analysis becomes difficult by this 
invention, It is because detection of the contents of the time when the IC card command was 
published, and the published IC card command, and an order (when performing security processing, 
combining an IC card command two or more) of the published IC card command becomes difficult for 
the host equipment 220. If operating environment detecting circuits, such as a clock, voltage, and 
temperature, are carried in an IC card and abnormalities are detected as a measure against failure use 
analysis, the method of making processing into a stop or use impossible is effective. The Reason 
failure use analysis becomes difficult by this invention is that that the CLK2 control circuit 127 does 
not supply an unusual driving clock to the IC card chip 150 prevents that the host equipment 220 
makes the IC card chip 150 generate an arithmetic error. 

[0092]CPU121 may change the preset value of the frequency F2 of the clock supplied to the IC card 
chip 150, supply start timing, and supply interruption timing according to the contents of security 
processing, or a result, and may change reception of the memory card command from host equipment 
as an opportunity. CPU121 carries out the light of these preset values to the flash memory chip 130, 
and when required, it can also lead and use these preset values from the flash memory chip 130. 
These preset values are shown as the CLK2 setup information 21 13 in drawing 21. The time and 
effort anew set up whenever it can hold these preset values and MMC1 10 is activated, even if 
MMC1 10 is deactivated by this can be saved. 

[0093]In a process (Steps 710-712 of drawing 7) after, as for drawing 14, the host equipment 220 
publishes a security processing demand write command to MMC110 until security processing is 
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performed by the IC card chip 150, They are a signal wave form of the external terminal of MMC1 10 
and the IC card chip 150, and the figure which expressed briefly access to the flash memory chip 130 
by CPU121. In drawing 14, the direction of time is taken on the right from the left. The top lines are 
the contents of access to the flash memory chip 130. The signal observed toward a lower line with 
the VCC1 terminal 144, the CMD terminal 142, the CLK1 terminal 145, the DAT terminal 147, the 
VCC2 terminal 151, the RST terminal 152, the CLK2 terminal 153, and the I/O terminal 157 from the 
line of the second line is expressed from a top. A lateral dashed line expresses the standard (L level) 
of each signal. 

[0094]A process after the host equipment 220 publishes a security processing demand write 
command to MMC110 with reference to drawing 14 until security processing is performed by the IC 
card chip 150 is explained. First, the host equipment 220 transmits a security processing demand 
write command to the CMD terminal 142 (1401). Next, the host equipment 220 receives the response 
of a security processing demand write command from the CMD terminal 142 (1402). This response 
tells that MMC1 10 received the command to the host equipment 220, and is not an executed result of 
security processing. Next, the host equipment 220 transmits a security processing demand to the 
DAT terminal 147 (1403). A security processing demand is host data containing the contents and the 
data which should be processed of security processing. Next, MMC1 10 sets the DAT terminal 147 to 
L level (1404). It is shown in the host equipment 220 that MMC1 10 is a busy state by this. Next, 
CPU121 publishes the command which carries out the light of the security processing demand which 
received from the host equipment 220 to the flash memory chip 130 (1405). By carrying out the light 
of the security processing demand to the flash memory chip 130, CPU121 can save the amount of 
consumption of the work memory of CPU121 inside in the processing (Step 71 1 of drawingJ7) which 
describes a security processing demand according to IC card command format. This is effective when 
the data size of a security processing demand is large. 

[0095]The security processing demand by which the light was carried out to the flash memory chip 
130 is stored in the security processing buffer space 21 14 in drawing 21 . The write command issue 
1405 is not indispensable operation. The light processing term 1406 expresses the period when the 
flash memory chip 130 is performing light processing of a security processing demand. The security 
processing 1407 expresses the signal wave form of the security processing by the IC card chip 150. It 
depends for this signal wave form on the transition process of the flow chart of drawing 13. The 
security processing 1407 can be made to overlap the light processing term 1406. Generally, since the 
light processing term 1406 of the flash memory chip 130 is an order of a ms, it is effective for 
shortening of the overall processing time of security processing to make the security processing 1407 
overlap. During execution of the security processing 1407, the read/write 1408 leads a security 
processing demand from the flash memory chip 130, or shows access which carries out the light of 
the calculation result which the IC card chip 150 outputted to the flash memory chip 130. This access 
can save the amount of consumption of the work memory of CPU121 inside. This is effective when 
the data size of a security processing demand or a security processing result is large. The read/write 
1408 is not indispensable. If the security processing 1407 is completed, MMC110 will set the DAT 
terminal 147 to H level (1409). It is shown in the host equipment 220 that security processing 
completed MMC110by this. 

[0096]Drawing 15 is a figure showing an example of the signal wave form of the security processing 
1 407 in drawing 1 4. In drawing 1 5, the direction of time is taken on the right from the left. The top 
lines are the contents of access to the flash memory chip 130. The signal observed toward a lower 
line with the VCC2 terminal 151, the RST terminal 152, the CLK2 terminal 153, and the I/O terminal 
157 from the line of the second line is expressed from a top. A lateral dashed line expresses the 
standard (L level) of each signal. 1501 expresses the signal wave form of the cold reset shown in 
d ra w ing 3, and 1504 expresses the signal wave form of the warm reset shown in drawing 4, 1502 and 

1505 express the signal wave form of the configuration shown in drawing 11 (or drawing 12), 1503, and 

1506 and 1507 express the signal wave form of the IC card command processing shown in drawing 5, 
and 1508 expresses the signal wave form of the deactivation shown in drawing 6. That the signal wave 
form shown in drawing 15 in the external terminal of the IC card chip 150 is observed, The flow chart 
of drawing 13 1301, 1302, 1303, 1306, 1307, 1308, 1309, 1310, 1311, 1304, 1305, 1306, 1307, 1308, 
1309, 1310, 1311, 1304, 1306, 1308, 1309, It is a time of changing in order of 1310, 1311, 1314, 1315, 
and 1316. 

[0097]Drawing 15 is referred to and access (read/ write 1408) to the flash memory chip 130 by 
CPU121 under execution of the security processing 1 407 of drawing 14 is explained. The security 
processing buffer space 21 14 in drawing 21 is used for this access. The leads 1509, 1511, and 1512, It 
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is access which leads data required in order to build the IC card command which transmits to the IC 
card chip 150 in the security command processings 1503, 1506, and 1507, respectively from the flash 
memory chip 130. The light 1510 is access which carries out the light of the calculation result which 
the IC card chip 150 outputted in the security command processing 1503 to the flash memory chip 
130. The light 1513 is access which summarizes the calculation result which the IC card chip 150 
outputted in the security command processings 1506 and 1507 to the flash memory chip 130, and 
carries out a light. The leads 1509, 1511, and 1512 can be made to overlap access to the security 
command processings 1503 and 1506 and the IC card chip 150 before 1507, respectively. The lights 
1510 and 1513 can be made to overlap access to the security command processing 1503 and the IC 
card chip 150 after 1507, respectively. These overlap is effective for shortening of the overall 
processing time of security processing. When the light unit of the flash memory chip 130 is large, the 
light of two or more calculation results can be collectively carried out like the light 1513. This reduces 
the number of times of a light to the flash memory chip 130, and it is effective in delaying degradation 
of the flash memory chip 130. The contents which carry out a light to the flash memory chip 130 in 
the lights 1510 and 1513 may be a security processing result which it is not limited to the calculation 
result itself which the IC card chip 150 outputted, but is returned to the host equipment 220 at Step 
715 of drawing 7, or its part. In this case, Step 714 of drawing 7 or its part will be performed in Step 
712. 

[0098]In a process (Steps 713-715 of drawing 7) after, as for drawing 16, the host equipment 220 
publishes a security processing result read command to MMC1 10 until MMC1 10 outputs a security 
processing result, They are a signal wave form of the external terminal of MMC110, and the figure 
which expressed briefly access to the flash memory chip 130 by CPU121. In ^amn_g 16, the direction 
of time is taken on the right from the left. The top lines are the contents of access to the flash 
memory chip 130. The signal observed toward a lower line with the VCC1 terminal 144, the CMD 
terminal 142, the CLK1 terminal 145, and the DAT terminal 147 from the line of the second line is 
expressed from a top. A lateral dashed line expresses the standard (L level) of each signal. 
[0099]A process after the host equipment 220 publishes a security processing result read command 
to MMC1 10 with reference to drawing 16 until MMC1 10 outputs a security processing result is 
explained. First, the host equipment 220 transmits a security processing result read command to the 
CMD terminal 142 (1601). Next, the host equipment 220 receives the response of a security 
processing result read command from the CMD terminal 142 (1602). This response tells that MMC1 10 
received the command to the host equipment 220, and is not a security processing result. Next, 
MMC1 10 sets the DAT terminal 147 to L level (1603). It is shown in the host equipment 220 that 
MMC1 10 is a busy state by this. Next, CPU121 leads the calculation result which the IC card chip 150 
outputted from the security processing buffer space (21 14 of drawing 21) of the flash memory chip 
130 (1604). CPU121 builds a security processing result based on this, and MMC110 outputs a security 
processing result to the DAT terminal 147 (1605). When Step 714 of drawing 7 or its part is performed 
in Step 712, at Step 1604, a security processing result or its part is led from the security processing 
buffer space (2114 of drawing 21) of the flash memory chip 130. Step 1604 is unnecessary, when 
building a security processing result without using the security processing buffer space (21 14 of 
drawing 21 ) of the flash memory chip 130. 

[0100]When a problem occurs in MMC1 10 which its user before providing the user of a security 
system with MMC110 owns, the manufacturer and administrator of MMC110, It is necessary to write 
various initial datas in the IC card chip 150 built in MMC1 10, or to test the IC card chip 150. In order 
to improve the convenience of these operations by the manufacturer and administrator of MMC1 10, 
MMC110 has an interface function which assigns the external terminal of the IC card chip 150 to the 
MMC external terminal 140. Thereby, the access signal to the IC card chip 150 as shown by drawing 3 
- drawing 6 transmits and receives directly from the MMC external terminal 140. Such operational 
mode of MMC1 10 is hereafter called interface direct communication mode in distinction from the 
operational mode based on MMC specification. 

[0101]Interface direct communication mode is explained in detail. Drawing 17 is a figure showing an 
example correspondence-related when assigning the external terminal of the IC card chip 150 to the 
MMC external terminal 140. In this example, assign the RST terminal 152 to the CS terminal 141, and 
the GND2 terminal 155 is assigned to the GND1 terminals 143 and 146, The VCC2 terminal 151 is 
assigned to the VCC1 terminal 144, the CLK2 terminal 153 is assigned to the CLK1 terminal 145, and 
the I/O terminal 157 is assigned to the DAT terminal 147. At this time, as for the CS terminal 141 and 
the CLK1 terminal 145, an input terminal and the DAT terminal 147 function as input/output 
terminals. 
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[0102]Operational mode can be moved to interface direct communication mode, or MMC1 10 can 
return it to the operational mode based on MMC specification from interface direct communication 
mode, if a specific memory card command is received. The memory card command which returns 
hereafter the memory card command which moves operational mode to interface direct 
communication mode to a direct communication-ized command, and returns operational mode to the 
usual state from interface direct communication mode is called a return command. With reference to 
drawing 1, the MMCI/F control circuit 123, If it is connected with the VCC2 control circuit 126, the 
CLK2 control circuit 127, and the IC card I/F control circuit 128 and MMC110 receives a direct 
communication-ized command from the host equipment 220, terminal allotment shown by drawing 17 
with directions of CPU121 will be performed. If MMC1 10 receives a return command from the host 
equipment 220, the terminal allotment shown by drawing 17 with directions of CPU121 will be 
canceled, and MMC110 will return to the operational mode based on MMC specification. 
[0103]In interface direct communication mode, since the direct access of the host equipment 220 can 
be carried out to the IC card chip 150, it is necessary to make to be able to use interface direct 
communication mode from a viewpoint of security only into the limited person. So, transmission of the 
password which is not known by the general user is needed for issue of a direct communication-ized 
command. Unless a right password is entered, interface direct communication mode cannot be used. 
[0104]The host equipment 220 moves drawing 18 from the operational mode based on MMC 
specification in the operational mode of MMC1 10 to interface direct communication mode, It is a flow 
chart which shows procedure until it carries out direct access to the IC card chip 150 and returns the 
operational mode of MMC110 to the operational mode again based on MultiMediaCard specification 
after that. The host equipment 220 starts processing (1801) and publishes a direct communication- 
ized command to MMC1 10 first (1802). The password transmitted by the direct communication-ized 
command checks MMC1 1 0 in the right (1 803). Processing will be ended, if right and wrong [ move 
and ] to Step 1804 (1810). In Step 1804, CPU121 carries out cold reset of the IC card chip 150. And 
terminal allotment shown by drawing 17 is performed, and an interface is direct-communication-ized 

(1805) . From this time, direct access of the host equipment 220 is carried out to the IC card chip 150 

(1806) . The host equipment 220 ends the direct access to the IC card chip 150, and when returning 
the operational mode of MMC110 to the operational mode again based on MMC specification, a return 
command is published to MMC110 (1807). Then, CPU121 cancels the terminal allotment shown by 
drawing 17, and MMC110 returns to the operational mode based on MMC specification (1808). And 
CPU121 deactivates the IC card chip 150 (1809). Above, processing is ended (1810). 
[0105]Drawing 19 is the figure which expressed briefly the signal wave form of the external terminal of 
MMC1 10 and the IC card chip 150 in the process of Steps 1801-1806 of drawing 18. In drawing 19, 
the direction of time is taken on the right from the left. The signal observed toward a lower line with 
the VCC1 terminal 144, the CMD terminal 142, the CLK1 terminal 145, the DAT terminal 147, the 
VCC2 terminal 151, the RST terminal 152, the CLK2 terminal 153, and the I/O terminal 157 from the 
upper line is expressed. A lateral dashed line expresses the standard (L level) of each signal. 1905 
shows the signal wave form of the cold reset of drawing 3. The mode transition time 1906 expresses 
the time from which operational mode moves to interface direct communication mode. 

[0106]With reference to drawing 19, the process which the host equipment 220 moves the operational 
mode of MMC1 10 from the operational mode based on MMC specification to interface direct 
communication mode, and carries out direct access to the IC card chip 150 is explained. 3V (standard 
voltage of the VCC2 terminal 151) is supplied to the VCC1 terminal 144 of MMC110. If the host 
equipment 220 inputs a direct communication-ized command into the CMD terminal 142 (1901), the 
response of a direct communication-ized command will be outputted from the CMD terminal 142 
(1902). This response tells that MMC110 received the command to the host equipment 220. Next, the 
host equipment 220 enters a password into the DAT terminal 147 (1903). MMC1 10 outputs L level to 
the DAT terminal 147 after password input (1904), and it is shown in the host equipment 220 that it is 
a busy state. Between busy states, CPU121 carries out cold reset of the IC card chip 150 (1905). And 
in the mode transition time 1906, operational mode is moved to interface direct communication mode. 
At this time, the DAT terminal 147 will be from L level in a high impedance state. Thereby, the host 
equipment 220 can know release of a busy state. From this time, direct access of the host equipment 
220 is carried out to the IC card chip 150. For example, if a clock is supplied to the CLK1 terminal 
145 (1907), the clock will be supplied to the CLK2 terminal 153 (1908). If an IC card command is 
transmitted to the DAT terminal 147 (1909), the IC card command will be transmitted to the I/O 
terminal 157 (1910). 

[0107]Drawing 20 is the figure which expressed briefly the signal wave form of the external terminal of 
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MMC1 10 and the IC card chip 150 in the process of Steps 1807-1810 of drawing 18. In drawing 20, 
the direction of time is taken on the right from the left. The signal observed toward a lower line with 
the VCC1 terminal 144, the CMD terminal 142, the CLK1 terminal 145, the DAT terminal 147, the 
VCC2 terminal 151, the RST terminal 152, the CLK2 terminal 153, and the I/O terminal 157 from the 
upper line is expressed. A lateral dashed line expresses the standard (L level) of each signal. The 
mode return time 2003 expresses the time when operational mode returns from interface direct 
communication mode to the operational mode based on MMC specification. 2004 shows the signal 
wave form of deactivation of drawing 6. 

[0108]With reference to drawing 20 , the host equipment 220 explains the process in which the 
operational mode of MMC1 10 is returned to the operational mode based on MMC specification from 
interface direct communication mode. 3V (standard voltage of the VCC2 terminal 151) is supplied to 
the VCC1 terminal 144 of MMC110. If the host equipment 220 inputs a return command into the CMD 
terminal 142 (2001), the response of a return command will be outputted from the CMD terminal 142 
(2002). This response tells that MMC110 received the command to the host equipment 220. And in 
the mode return time 2003, MMC110 outputs L level to the DAT terminal 147, shows that it is a busy 
state to the host equipment 220, and returns operational mode to the operational mode based on 
MMC specification simultaneously with it. Between busy states, CPU121 deactivates the IC card chip 
150 (2004). And it is shown in the host equipment 220 that MMC1 10 made the DAT terminal 147 the 
high impedance state (2005), and processing of the return command completed it. The host equipment 
220 cannot carry out direct access to the IC card chip 150 after this. When the host equipment 220 
transmits a certain memory card command to the CMD terminal 142, supplying a clock to the CLK1 
terminal 145, the clock signal (2006) does not get across to the IC card chip 150. Although the clock 
signal which the host equipment 220 supplies to the CLK1 terminal 145 in 2001 and 2002 gets across 
also to the CLK2 terminal 153 of the IC card chip 150, Since the DAT terminal 147 is a high 
impedance state, the IC card chip 150 does not recognize an IC card command accidentally. 
[0109]In drawing 21 , the information which shows the advancing situation of the security processing 
by the IC card chip 150 is stored in the security processing status areas 21 16. CPU121 can update 
this information during execution of security processing. For example, if CPU121 leads and refers to 
this information at the time of resumption of current supply when the current supply of MMC1 10 
stops in the middle of security processing, it can resume from the stage which interrupted security 
processing. 

[01 10]MMC1 10 in this invention can aim at improvement in the speed of processing, and shortening of 
processing time by processing simultaneously with two or more chips among three, the controller chip 
120, the flash memory chip 130, and the IC card chip 150. Operation of the parallel processing which 
can be hereafter performed by MMC110 which applied this invention is explained. Drawing 27 is the 
flow chart which showed the procedure of the data read processing which can be processed in 
parallel. Host equipment 220 and MMC110 ends initial setting so that command processing after 
powering on can be performed, and it has become the waiting state 2701 and the waiting state 2719 
respectively. If the host equipment 220 transmits the first command to the CMD terminal 142 of 
MMC1 10 (2702), MMC1 10 will receive the first command (2709) and will return the first response 
(2710). Here, a response is data which MMC110 which received the command returns to the host 
equipment 220. Since it is data which will be returned if a command is only received, it does not mean 
that the execution that whose a response is returned it is a command was completed. 
[0111]The controller chip 120 of MMC110 interprets the first command, emits control instruction to 
the flash memory chip 130 or the IC card chip 150, and starts the first processing (2715). The host 
equipment 220 will transmit the second command, if the first response is received (2704). Performing 
the first processing, from the host equipment 220, the controller chip 120 of MMC110 receives the 
second command, and returns (2705) and the second response (2712). The controller chip 120 
interprets the second command and performs the second processing (2713). 

[0112]The second command judges and sets up the command which can be processed simultaneously 
with the first command beforehand with the host equipment 220. The judgment of the command which 
can be processed simultaneously may be performed by the controller chip 120. Hereafter, the 
command which can be executed simultaneously is called the command in which parallel execution is 
possible. It is a command which accesses the chip with which the command which accesses the flash 
memory chip 130 differed from the command etc. which access the IC card chip 150 as a command in 
which parallel execution is possible, for example. For example, the command which performs 
processing which the command which reads music data from the flash memory chip 130 is equivalent 
to the first command, and decrypts the enciphered data is equivalent to the second command. 
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[01 1 3]After the first processing is completed, the controller chip 120 transmits the first data to the 
host equipment 220 (2716). Then, the second data is transmitted (2714). With the controller chip 120 
of MMC110, and the host interface 223 of the host equipment 220, distinction of the first data and 
the second data adds identification information to data, and a management judgment is made. 
Hereafter, the data which added identification information is called data. 

[0114]When the host equipment 220 publishes the command in which parallel execution is possible as 
the third command while transmission of the first processing was completed and carrying out the 
second processing, the controller chip 120 interprets the command of the third command in 
accordance with execution of the second processing, and performs the third processing (2717). If the 
first command is a command which requires mass data (stream data etc.), the third processing will be 
performed (2717) and waiting and the third data will be transmitted for the end of transmission of the 
second data (2718). After that, if there is no command, MMC110 will be from the host equipment 220 
in a waiting state (2719). The host equipment 220 will be in a waiting state, if required data is received 
from MMC110 (2701). 

[01 15] Drawing 28 is a command when carrying out parallel processing of the read command, data flow, 
and a figure showing processing along with a time-axis. The host equipment 220 transmits the first 
command to the CMD terminal 142 of MMC1 10 (2702). The controller chip 120 interprets the first 
command and gives control instruction to the flash memory chip 130. During the first processing 
(2715), the host equipment 220 transmits to the CMD terminal 142 of MMC1 10 by making into the 
second command the command in which parallel execution is possible (2704). The controller chip 120 
interprets the second command, gives control instruction to the IC card chip 150, and performs the 
second processing (2713). MMC110 transmits data in order like the first data 2803 and the second 
data 2804. When the host equipment 220 publishes the command which accesses the flash memory 
chip 130 as the third command during the second processing (2713) (2801), the controller chip 120 
gives control instruction to a flash memory chip. MMC1 10 waits for the end of transmission of the 
second data 2804, and transmits the third data 2805. The command to which the first command sends 
large capacity data (stream data etc.) may be sufficient as the third data 2805. In that case, there 
may not be issue (2801) of the third command and a signal of the third response (2802). The flash 
memory chip 130 may be the IC card chip 150 as an object with which the controller chip 120 takes 
out control instruction, and the above contents of processing may be when reverse like the flash 
memory chip 130 in the IC card chip 150. 

[0116]Drawjng 29 is a figure showing the flow of the data write processing which can be processed in 
parallel. Host equipment 220 and MMC110 ends initial setting so that command processing after 
powering on can be performed, and it has become the waiting state 2901 and the waiting state 2910 
respectively. The host equipment 220 transmits the first command to the CMD terminal 142 of 
MMC110 (2902). MMC110 receives the first command (2911), returns the first response (2912), 
receives the first data simultaneously (2913), and is prevented from transmitting data from the data 
terminal 147. This is called a busy state below. After MMC1 10 receives data from the host equipment 
220, it is not necessary to make it into a busy state. Step 2913 which receives the first data may not 
be simultaneous with the first response (2912). 

[0117]The host equipment 220 receives the first response (2903), and transmits to the CMD terminal 
142 by making into the second command the command in which parallel execution is possible (2904). 
If MMC110 receives the second command (2914) and the first data is received from the host 
equipment 220 (2913), it will receive, it transmits the second response (2915), and starts the second 
processing (2920). If it is a data busy state, it will carry out to the address selection performed by the 
second processing, and will wait for the second data transfer. The second processing may continue 
the processing in which not only an address selection chisel but execution is possible. The host 
equipment 220 receives the second response (2905), waits for release of a busy state, and transmits 
the second data (2907). When the first command transmits large capacity data (stream data etc.), 
MMC1 10 starts the third processing during the second processing (2920) (2921), and waits for the 
third data transfer (2908). If a busy state is canceled, MMC110 will receive the third data (2918) and 
will continue the third processing. After that, if there is no command, MMC1 10 will be from the host 
equipment 220 in a waiting state (2910). The host equipment 220 will be in a waiting state, if it finishes 
transmitting data required for MMC1 10 (2901). 

[01 18]Drawing 30 is a figure showing a command when carrying out parallel processing of the write 
command, data flow, and processing along with a time-axis. The host equipment 220 transmits the 
first command that carries out the light of the data to the flash memory chip 130 to the CMD terminal 
142 of MMC1 10 (2902), and transmits waiting (2903) and the first data for the first response (3003). 
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MMC1 10 will transmit the first response, if the first command is received (2903), it will give control 
instruction to the flash memory chip 130 (the first processing 2916), and will be in a busy state. It is 
not necessary to make it a busy state here. The host equipment 220 transmits the second command 
that transmits data to the IC card chip 150 as a command in which parallel execution is possible, 
transmitting the first data 3003 (2904). The host equipment 220 receives the second response (2905), 
waits for release of a busy state, and transmits the second data 3004. The controller chip 120 gives 
control instruction to the IC card chip 150, starts the second processing, and waits for the second 
data 3004. The host equipment 220 will transmit the second data 3004 transmitted to the IC card chip 
150, if a busy state is canceled. 

[0119]MMC110 will be in a busy state, if the second data is received (2917). The issue of the third 
command, then (3001) which the host equipment 220 accesses at the flash memory chip 120 while 
the IC card chip 150 processes (2920 in the second processing), MMC1 10 transmits the third 
response (3002), and the controller chip 120 gives control instruction to a flash memory chip, and 
starts the third processing (2921). The host equipment 220 waits for release of a busy state, and 
transmits the third data (3005). When the first command that accesses the flash memory chip 130 
transmits large capacity data (stream data etc.), Waiting for release of the busy state under 
processing of the IC card chip 150 (the second processing 2920), the host equipment 220 transmits 
the third data 3005 to the flash memory chip 130. MMC110 receives the third data 3005, gives control 
instruction to the flash memory chip 130, and performs the third processing. 

[0120]The flash memory chip 130 may be the IC card chip 150 as an object with which the controller 
chip 120 takes out control instruction, and the above contents of processing may be when reverse 
like the flash memory chip 130 in the IC card chip 150. 

[0121]Drawing 31 is a figure showing processing of a command in which the data which can be 
processed in parallel is not transmitted. Host equipment 220 and MMC110 ends initial setting so that 
command processing after powering on can be performed, and it has become the waiting state 3101 
and the waiting state 31 10 respectively. The host equipment 220 transmits the first command to the 
CMD terminal 142 of MMC110 (3102). MMC110 receives the first command (3111), transmits the first 
response to the host equipment 220 (3112), and starts the first processing (3116). The host 
equipment 220 will transmit the command in which parallel execution is possible as the second 
command, if the MMC110 to first response is received (3103) (3104). If the second command is 
received (31 1 3), MMC1 10 will transmit the second response to the host equipment 220 (31 14), and 
will perform the second processing (31 15). After the post-processing finishes, the host equipment 220 
will be in the waiting state 3101, and MMC110 will be in the state of the waiting state 3110. 
[0122]Drawi^ is a figure showing processing in case the command which does not transmit the 
data which can be processed in parallel performs along with a time-axis. The host equipment 220 
transmits the first command that accesses the flash memory chip 130 which does not perform data 
transfer for the CMD terminal 142 of MMC110 (3102). MMC110 receives the first command (3111), 
and the controller chip 120 gives control instruction to the flash memory chip 130, and starts the first 
processing (31 14). The host equipment 220 receives the first response (3103), and transmits the 
second command that accesses the IC card chip 150 which does not perform data transfer for the 
CMD terminal 142 of MMC10 (3104). MMC110 receives the second command (3113), and the 
controller chip 120 gives control instruction to the IC card chip 150, and performs the second 
processing (3115). The host equipment 220 transmits to the CMD terminal 142 of MMC110 by making 
into the third command the command which can be executed only by the internal processing of the 
controller chip 120 (3201). MMC1 10 receives the third command and performs the third processing 
(3203). At this time, the first processing and the second processing may be [ be / it ] under 
execution. 

[0123]In the above processing, 2 processings of a throat may be sufficient as the first command and 
the second command among the processing which accesses the flash memory chip 130, the 
processing which accesses the IC card chip 150, and 3 processings of the internal processing of the 
controller chip 120. The command which performs same processing by the command which a 
continuation command can execute only by the internal processing of the controller chip 120 may 
validate only the command published later. 

[0124]Drawing 33 is a figure showing the flow of processing of a command without the data read 
processing and data transfer which can be processed in parallel. Host equipment 220 and MMC1 10 
ends initial setting so that command processing after powering on can be performed, and it has 
become the waiting state 3301 and the waiting state 3310 respectively. The host equipment 220 
transmits the first command to the CMD terminal 142 of MMC110 (3302). MMC110 receives the first 
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command (331 1), transmits the first response to the host equipment 220 (3312), and starts the first 
processing (3316). The host equipment 220 receives the first response (3303), and transmits the 
command in which parallel execution is possible as the second command (3304). MMC110 receives 
the second command (3313) and returns the second response (3314). The first data is transmitted 
from the DAT terminal 147 between them (3317), and the second processing is started (3315). The 
host equipment 220 receives the first data (3306), and receives the second response (3305). The host 
equipment 220 transmits the third command as a command in which parallel processing is possible 
(3307). MMC110 receives the third command (3318) and returns the third response (3319). The host 
equipment 220 carries out the third response reception (3308). MMC110 performs the third 
processing 3120 and transmits the second data (3321). The host equipment 220 receives the second 
data (3309). If there is no command executed after that, the host equipment 220 will be in the waiting 
state 3301, and MMC110 will be in the waiting state 3310. 

[0125]Drawing 34 is a figure showing the flow of processing of a command without the data read 
processing and data transfer which can be processed in parallel along with a time-axis. The host 
equipment 220 transmits the first command that accesses the flash memory chip 120 to the 
command terminal 142 of MMC110 (3302). MMC110 returns the first response (3303), and the 
controller chip 120 gives control instruction to the flash memory chip 130, and starts the first 
processing (3317). The host equipment 220 transmits the second command that accesses the IC card 
chip 150 without the data transfer in which parallel execution is possible (3304). MMC110 receives the 
second command (3313), the second response is returned (3305), and the controller chip 120 gives 
control instruction to the IC card chip 150, and starts the second processing (3315). MMC110 
transmits the first data 3403 to the host equipment 220, after the first processing is completed 
(3316). The host equipment 220 receives the first data (3306), and transmits the third command that 
accesses the flash memory chip 130 in which parallel processing is possible (3307). MMC110 returns 
the third response (3308), and the controller chip 120 performs the third processing (3320), and 
transmits the second data (3405). 

[0126]The flash memory top 130 may be the IC card chip 150, and reverse may be sufficient as the 
above processing like the flash memory chip 130 in the IC card chip 150. The command which 
performs internal processing of the controller chip 120 may be sufficient as the command without 
data transfer. In the case of the command to which the first command transmits large-capacity-data 
data (stream data etc.), the third command does not need to be published. 

[01 27] Drawjng 35 is a figure showing the flow of processing of a command without the data write 
processing and data transfer which can be processed in parallel. Host equipment 220 and MMC1 10 
ends initial setting so that command processing after powering on can be performed, and it has 
become the waiting state 3501 and the waiting state 3510 respectively. The host equipment 220 
transmits the first command to the CMD terminal 142 of MMC110 (3502). MMC110 receives the first 
command (351 1) and transmits the first response to the host equipment 220 (3512). The host 
equipment 220 receives the first response (3503), transmits the command in which parallel execution 
is possible as the second command (3504), and transmits the first data (3505). MMC1 10 receives the 
second command (3513) and returns the second response (3514). The first data will be received and 
it will be from the DAT terminal 147 in a busy state (3516) in the meantime. If the first data is 
received (3516), MMC1 10 will start the first processing (3517) and will start the second processing 
(3515). The host equipment 220 will transmit the third command, if a busy state is canceled (3507). 
MMC110 returns the third response (3519). The host equipment 110 will transmit the second data, if 
the third response is received (3508) (3509). MMC1 10 will receive the second data (3520), will be in a 
busy state, and performs the third processing (3521). After processing is completed, the host 
equipment 220 will be in the waiting state 3501, and MMC110 will be in the waiting state 3510, after 
processing is completed. By the above processing, MMC110 does not need to be in the busy state 
after data receiving. 

[01 28] Drawing 36 is a figure showing the flow of processing of a command without the data write 
processing and data transfer which can be processed in parallel along with a time-axis. The host 
equipment 220 transmits the first command that accesses the flash memory chip 130 (3502). 
MMC1 10 returns the first response (3503) and carries out it the first data receiving (3505), and the 
controller chip 120 will give control instruction to the flash memory chip 130, will start the first 
processing (3517), and will be in a busy state. The host equipment 220 transmits the second 
command that accesses the IC card chip 150 without the data transfer in which parallel execution is 
possible (3504). MMC110 receives the second command (3513) and returns the second response 
(3506). The controller chip 120 starts the second processing of a broth for control instruction to the 
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IC card chip 150 (3515). The host equipment 220 transmits after that the third command that waits to 
cancel a busy state and accesses it at the flash memory chip 130 (3507). MMC1 10 receives the third 
command (3518), returns the third response (3508) and receives the second data 3509 (3520). The 
controller chip 120 will give control instruction to the flash memory chip 130, will start the third 
processing, and will be in a busy state (3521). 

[0129]By the above processing, the flash memory chip 130 may become conversely like the flash 
memory chip 130 in the IC card chip 150 at the IC card chip 150. The internal processing of the 
controller chip 120 may be sufficient as the processing without data transfer. MMC1 10 does not need 
to be in the busy state after data receiving. When the first command is a command which transmits 
large capacity data (stream data etc.), issue and the third response of the third command are not 
needed. 

[0130]The above operation is composition like the SD card host equipment 2460, SD card 2410 and 
the memory stick host equipment 2560 which are shown by drawing 24 and drawing 25, and the 
memory stick 2510, In the case of the concurrent access of the IC card chip 150 in the SD card 
which lets a controller pass, the flash memory chip 2430 and the IC card chip 150 in a memory stick, 
and the flash memory chip 2530, it is the same. 

[0131]As mentioned above, according to the command from a host, since parallel processing is 
possible at the flash memory chip 130, the IC card chip 150, and the controller chip 120, improvement 
in the speed and processing time can be shortened for processing. Therefore, authenticating 
processing at the time of pulling down money from a bank can be performed, reproducing music data 
using one MMC1 10. 

[0132]According to the embodiment of this invention, in order not to carry out direct supply of the 
driving clock of an IC chip from the memory card exterior, processing time of an IC chip cannot be 
measured correctly, and the execution timing of processing and detection of an order become 
difficult. An unusual driving clock cannot be supplied but it becomes difficult to generate an arithmetic 
error. Therefore, the security to a timing analysis, power difference part analysis, and the failure use 
analysis attacking method improves. 

[0133]According to the embodiment of this invention, the control system of an IC chip can be freely 
set up from the memory card exterior. For example, if the control system which made frequency of 
the driving clock of an IC chip high if high speed processing was required is set up and low power 
consumption is required, frequency of the driving clock of an IC chip can be made low, or the control 
system which stops the driving clock of an IC chip moderately can be set up. Therefore, the security 
processing which corresponded to the processing performance which a security system requires 
flexibly is realizable. 

[0134]According to the embodiment of this invention, data required for the security processing by an 
IC chip and the information for managing an IC chip can be held to a flash memory. Therefore, the 
convenience of security processing can be raised. 

[0135]According to the embodiment of this invention, the manufacturer and administrator of MMC can 
do direct access to the IC chip inside MMC. Therefore, initialization and a maintenance of the IC chip 
inside MMC are realizable by the same method as the conventional IC card. 

[0136]When adding a security function to MMC provided with the flash memory chip according to the 
embodiment of this invention, by [ which received attestation of security evaluator Seki beforehand ] 
carrying out IC card chip addition loading, Since attestation of MMC by security evaluator Seki 
becomes unnecessary, the development cycle or manufacturing period of MMC is shortened. 
[0137]According to the embodiment of this invention, according to the command from host 
equipment, since parallel processing is possible at a flash memory chip, IC card chip, and the 
controller chip 120, processing is accelerable. 
[0138] 

[Effect of the Invention]According to this invention, the effect of improving the security of memory 
storage is done so. Processing of memory storage can be made high-speed. 



[Translation done.] 
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1 4 0, 77'yya>t : &iJf'y7 s 13 0 1 &tf 
I C7J-F7 L 'y7°l 5 0fcgft**tl, CftP>^»1"3 

?^ayf7 7 p ^i)§„ 

[0 0 2 1] I C*-Ff77°l 5 Olt. ICXJ-F© 
7°9X^>y ^»S^^lSi6iAi?/cJ6cDv^ 3 y^-y 7^- 
feD, I Cyj-F^>y7°l 5 0Wta», MM 
ff^7°P h P/k 3vyFaiS0/IEC7816l 
«(c¥lLti^„ I Cyj-F7 L >y7i 5 0©W 
ISWf, ^ p >y ^ A7J^?> 'J-fey F A* 
iSBs I/OAMA Rtf^y KiS^tffcao p 
yFo-^fy/l 2 oa, I Cyj-F7^>y7l 5 0© 
^aaSB'frS I Cyj-F7 L >y7i 5 0(c I CA-F3? 

[0 0 2 2] H2 6(t I C*-Ff77 P (Drt 

aSR^^fBI^feao I Cyj-FA>y7°i 5 0B, M 
M%M*ft5rcbb<DC PU (v^ay) 15 8, r-^ 

(7°P^7A^t? 0 ) ^lB ; I^3/cJ6©R0M (Read 
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Only Memory) 15 9, RAM (Random Access Memor 
y) 16 0, E E P R OM (Electrically Erasable Pro 
grammable ROM) 16 2, Ht#/S#f«:Wr*«M*ff 
■5 fc i6^Bf ^3 7°P42'y+f 16 3, RWStf-^ 

3i^f«fci6o^yr;W>'^-7x-x 1 6 1 fc* 

fi^So cti^H^Xl 6 4fc£^Tffl5fc}glt2ti 

•So 

[0 0 2 3] Bf^3 7°U-t2'y-9- 1 6 3 H, *XF«2 

fffSo Ht^3^D-fe>y9-l 6 3 (a-F^i7) 10 
©H^tHC 7°n^^A (V7E")xT) »TCP 
Ul 5 83^"fe*aUr-r«M*HfTLTt><fcV\ -fe+a 
'Jf^ilfflt M^H\ I C#-F7^y7°l 5 0ft©l2 

MmmicT~$t>m%&%ti%t%, xh, ic*-f 

[0 0 2 4] 7^'y^ay<^0^-y7°l 3 OH:, ^ffiS 

'mmmm^z^tZo i c^-ft^/i 

5 0OE E PROM 1 6 2©I2'1^SH, 77 7->i^ 
t U f-y 7° 1 3 0 ©|5tl§S<k D /Jn* V\> fiU EEP 20 
ROM1 6 2 cDfBtl^fiH, 777^a^t'Jf7^1 
3 OtDI&lSM^IWIUTk^U A£<Tfe<fcl\, 
[0 0 2 5] lC^Kf77 P 15 0tH ^i')f 
^f¥ffiS^<DIMlPp-£&3 I S 0/ I E C 1 5 4 0 8 

%<Dtim%L\,\ -Mte, 42^y 7V®a**5C%-5 
Mm*W~D I C7j- F^^^cDS?^-9--eX5S:Hl? 

jpjffl-rs^a-, foic*-Fiiiso/iEci54 

T3C fc(ci;oTMMC 1 1 O^IU ^41*fl^£> 

S?$T^-ex%fc^ijffl*r £±§^, MM C 1 1 Ofe 

Pllfc I SO/IEC 1 5 4 08 mm • ISfiEW^ i 
£f?{ffifctIS*SH§£Wfe£o *«cfc^TH, 

mm c 1 1 oh, wM'MMmmic&^rmwfcfrcDi 

C*-K7 L 'y7 p l 5 0%ftWLs I C#- FT^y 7° 
1 5 0^JfflLT-b+a.Ux^^a^fe<1^9«3i^ 
■ocfcfcfctK Wa'Jr^lilKfl§o Lfc^o 
T, MMCl 10 HI SO/I ECl 54 0 8£S3< 
^^aUr^f?fffia^§M^S£t-§C^^^t, M 40 

m c t-fe^o. u r^Ma^^iaiin'r^fcfecDr^mK 

*5§lfT£cfc^t£o 
[0 0 2 6] MM C 1 1 OH, MMCftiC?ILfc^ 
g^y^7x-X^4#OCD*WSbl\ MM C 1 10 
H, -fiil«>ytg^y^7x-X^aCT, UPMt'J 

•trxf 3fc46©3vyF) (c/jn?LT, Wa'Jf^ffli 
fc^Sfrf F *§HttH a & 3 o n y h p 

-9f->y7°l 2 OH, MM C 1 1 0 ^SftL/c3 ?y F 
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t ^-y yzmnu avy Fsaa^E-r^^^ 

Oo *^ffiff^C*3^TH, DyFD-7f7/l 2 0 

H, ^i^py<^Uy7-F3x'yF^S^iL/c^P>H , , 79 
yy'i^tyf-y^l 3 0*jI#iU cnt77y>'a 
**>J n?> F^fLT^X Fr-^^*#t-et 
£ D £7c, •fe^aUr^^a^Tl-^n^yF^fi 
L/cft5ti) I Cx7-F7^y7°l 5 0 CtUc 

1 c A- Fnvy F WLWa 'J f ^ilW 

[0 0 2 7] I C*-F^<y7°i 5 oconM^H, 
yyFS»^, MMffi^?, ^U77A« 

U-b>yFX*^?, i/0Affiy7^^3>FP- 
9^-y7°l 2 0 fcgf^trtl^o 

[0 0 2 8] 3>FD-9^>y7°l 2 OH, M^IpS 
f, 7U'y7AMf^ILT, IC*-F^>y7°15 

\z «fc tin; *xhB2 2o*^Wayf^ saa*g 

^Jtlftt/ttJt 3>FD-7f77l 20^1 C 
*-Ff7 7°15 0 ^©SMffi^ 7C77 t±^*#lt 

f3cfc^-££, mm c l l 0(DMM8W%WMt&<i 

[0 0 2 9] nUmmznT^K^ I C77-F^y7° 
15 0*, I C^F3?>F^il?t5ttlE1-« 
(CH, £f\ I C*-F^-y7°l 5 0fcS«i&*P^ 
U U-fe>y h©a*ffi^S^fe§o 3>Fu-7f7 
7° 1 2 0 H, MM C 1 1 0tfsfcXM8gg2 2 OfrS-fe^ 

a y r -r ffisfc^ffr s F *§fs l /ccD*§gn 

fc. MMtWrffi?*abTI C77-F^<y7°l 5 0^© 
7 L> y7°120H, MMCl 1 Oft^X h«l§g2 2 0fr5> 

•fe * a y r >r #aa*Hir -r § 3 v y f *sft l rc ©*§g 

It, 'J-fe-y FAli4rffi?*aLT I C7j-F^-y7°l 5 

0 © y 42 >y h #aa*£> c * ? mm^t § „ 

fC<fctlH\ 37 hp-9^^7°l 2 OH, ■cJpa'Jr-f 
©a^fff^avyF^fSf ^^7? I Ctj-FT 1 ^ 
7°1 5 0^\£DS?g^*#ih*4i:Tfe< Cfc^$& 0 
Lfc^oT, MM C 1 1 0©B7JMS*§Mf 3Cfctf 

[0 0 3 0] nyFP^7f77°l 2 OH, ICTj-F 
f77l 5 OCD^P>y^A7j4S?*ilLT I CTj-FT 1 
>y 7° 1 5 0 tffi^^ ^ P >y ^fi^*MM CI lOrtS! 

H\ MMC^gP^l 4 0^^P-y7A*irffl?O^P>y 

^ ft^t mmmc-f % cttf-ezzrchb, *xf«2 

2 ofc£3*^y^MiT> MnM7j v ft¥*f, iK^JfflftP 

HT fc Bffcf ft 3 r^CP^fC^ LTWi'Jf^AmtSo 
[0 0 3 1 ] HI 2 1 H, 77>>y^a^ ; ey-5 L -y7°l 3 0 
(D ft&M]&*m-MV&% o 777->a^t'Jf v 7° 1 
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3 0 8, *Xh^®«2 1 1 5Rtf®l®«2 1 1 
0fc**rr«o *Xhr-^iS«2 1 15 8, -fe^** 

[0 0 3 2] *Xhf^I«2 1 1 5 a.— 9*77 

4)vmm2 1 3 oRtf-fe+aUr^fflar^u^-^g 

ytl^2 1 2 0 fcSttSo ^1f77^;H«2 1 3 
M«T?ifeSo •fe*a'Jf^WT^J'7-^ayI«2 10 

12 08, t^W2 2 omaVf^jMryu 

-IfWiE^r^-frXL^j;^^ taFB2 2 o© 
•fe* a U r >f JQJir 7*y >r-: v a y ic <fc o TfiifWf;:^- 

-+f 7 ? -t xMPi^fr 8 ns o Lctisi^ns r- 

?$^-exfiM#%a #^fl&JBt8te<fcn 20 

8, MM CI 10*1 *Xh«g§2 2 oma'Jr^f 

^a*fec&9±^£fflt-£x-7**x FB220 

©ftfc D \tim& % Tc 46, * X h « 2 2 0 fc £ o T^J 

[0 0 3 3] ^S1S^2 1 1 08, nyhn-7f^ 
1 2 0*M C*-F^'y7°l 5 OfcWrsrci&Offi* 
£*&*frrSSg*£"T?£So ©aiS^2 1108, I 

k»^^-^m^2 111,1 cti-mmmfem 
mnm2 112, c l k 2m^mnmm 1 1 3, w 

a'Jf-fW^7rf*2 1 1 4, M'Wi'Jr^ 30 
iMXf-^Xia2 1 1 6fc*#r3o 2 1 1 1-2 

1 1 6(DMm(Dmm%immc-o^ximmt%o 

[0 0 3 4] ny bP-7T"y7°l 2 0 8, 77-r>a 
^t'Jfyy'l 3 0 ©tafSigi; 2 1 1 OM+a'Jf-f 
©a;Vy7 7ffii2 114*, I C#-K^y7°l 5 0 

WaUf-f ©a^ntf -r s ^s© ^ y ^ ^ y $ fc 8 

/^77^t'J fcLTOTf 3o *XW2 2 Otf-fe 
*a'Jr^ftM*^fT , rS3vyHti:J:5MMC 1 1 0 
fcr^-feXLfcHSfc:, MMCl 10tf*XMS2 2 0 
fr<b I C#— Kf-vTM 5 OKHBtegflTfSr&WSH 40 

p>8, 37 hn-^T^yTM 2 08, 777^^*1) 
T>y7°l 3 0^77^X§IKU SffL/cx-^ 
t^fi:SI*io-fr+a 'J f jffll^y 7 7li 2 1 1 
4fc— RftofcJ&ttfSo I C#-KT>y7°l 5 0(<:-fi 
fc&M^S&WSHOIMXfcfci:, I C7J-F3V7K 
©fF^T-^-fX (fflfctf, 2 5 5 ?U hX8 2 5 6 
>UY) %Mz-Z>*r-(Xi:&2>o •?• L-T, 
T^y 7° 1 2 0 tt^n* IC*-Ff77l5 0 fcSIMTf 
taif^XOr-^fc^SIU 7>fJr-^*7^>y^a 50 
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f-v^i 5oicm^?&o osd, >>fj*nrcr-^© 
a©»s*^±-r^c 

[0 0 3 5] "fe+a'jT>f*aSrtv77®#2 l l 4* 
^•t?«a^2 1 1 08, *7h«2 2 Otf^lEfcr 
7 -fex LT-fe* a y r >f ©a^#P*f f 

ha-9-r<y7i 2 0ici»««X 

l l 0li*XFB2 2 035^tSr-^*^!*«f?T?f? 

^mmnmic^nn, *xW2 2 otf-fe+a 

'Jf^» i ! > y77li2 1 1 4©ft$£g£k:§!»ffi 

[0 0 3 6] 02 3 8, MM C 1 1 0 Lfc-fe+a 
U r-f ®a©-fiJ^ LT, nyf y7SBf|©-t?+a U r 
>fffla%SUfcHT?fc«o 3yfy , y^n/ < !'f^2 3 1 
08, MM C l l 0%pft^t%3--*ncayf-yy2 3 

1 4*JR5BfS H#t?fcSo *Xhfll#g2 2 08, C© 
MT-8, 3yfy , y7"n;U^2 3 l 0 £*>y h7-7 
* Z^/T LTglt ^ c t^Tt §s« a- 
+f8, MM C 1 1 0£*XMi#g2 2 OiCg'iltjy 
f^2 3 1 4£BgAT3 0 «T, ^©#ff£i2^f 

■So 

[0 0 3 7] £f\ *X*2 2 0 8, MM C 1 10 
fc, 77'yya^t | jf77 , l 3 0 n/ca—tf 

mn92 3 2 i*ie*ffi , rn ,! r>'K*^ff'r*o mmc 

1 i oonybP-7f77l 2 0 8, 777^1^ 
Uf-y^l 3 0(Di>*^Vf-j%mr7V>r~*y3yM 
W.2 1 2 0^lfiSnrc3.-+ffEBH#2 3 2 i 

U W§*XhK2 2 0tItTSo a-- 9M# 

2 3 2 l^fiL/c*Xh«tg2 2 0 8, ^ti^ayr 
y77n^-fX2 3 l otlit^o ayf^^o^ 

-TX2 3 1 08, ^f|Sf2 3 2 1 tCOftZtlTcT 

?#;l/m%*W3fr& (2 3 l D o iS^lftLf:& 

S8, 37r777°D7^^2 3 1 08, SUR$8£SBfc: 
&*)*vi'a>m**&&L (2312), ^n*a— 9 s 
EW»2 3 2 lfrSfftmtfc:i-^P«£J:oTBf^ 
ftra (2 3 l 3) o 3yfy77°p;U^2 

3 108, 3yf> , y2 3 14*-fe«r>ayili:J:oT 
Ht^ltf S (2 3 15) o 3yfy77°n/W^2 3 1 
0 8, XT >y 7° 2 3 1 3 ©£SJH**X h mm 2 2 0 tCj^ 

[0 0 3 8] *Xh«2 2 08, Xf7 7° 2 3 1 3© 
t£M*3L-*m&m2 3 2 ZtioTStffSt+a'J 
f-fjSH^SStSn^^K*, MMC l l 0tc%tf-r 
§ 0 3>hu-7f77°l 2 0 8, Xf-'y7°2 3 1 3© 
ISS^a.— 9*ffiffia2 3 2 2\Z&-oX\mt% I C^7- 
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I Cyj-FA>y7°l 5 Ofc^frfSo I 
C FT^y 7 1 5 0 (4, a— ifffifgji 2 3 2 2 
TXr-y 7°2 3 1 3 ©fSH^ft^CT, ty> 3 >R 
(2 3 2 3) o *XMt$2 2 0(t COg^f 

MC 1 1 Ote&ffS-So 3yhD-5f'^12 0tt, 
I Crt-Hf-y^l 5 0©ffi7Af£fiE^£SH («WI 
ftWlL/cfr^-f I C*-KlxX^yX) £fe£(cL 

MM C 1 1 0 (4 WW$g£*7, h«2 2 0 10 

-So 

[0 0 3 9] #(C, nyf-y77°PA'l'^2 3 1014, 
Xr-y7°2 3 1 5£>$§H£\ *X*2 2 OtCgfrf 
£o *XHKil2 2 0tt, X-r-y72 3 1 3 ©*g*£-fe 
'yyuyl (Xr>y7°2 3 2 3iaoT|#Lfc|) £ 
J: o T IS^f S -b * a U r >f ftM*S^T S n t y H 
^ MMCi l Ofc&frf «„ 3yha-^^>y7°i 2 
Ofi, Xf-^72 3 1 5©iie** > fey^g>'»fc«fcoT 
llft«IC*-K3^K^ IC*-Kf7^15 
ote&fffSo i c yj— F^y 7° l 5 o (i N -fc \y y a y 20 

ltiotXryy'2 3 1 5©fSH£fi^LT, nyf 
y^2 3 1 4£fi7CT3 (2 3 2 4) 0 3yhu-7f 
\y7° 12 0(4, L©nyfy , y2 3 14^IC^Ff- 
>y7°l 5 0 U 79 > y>'a^ ; eU^>y7 , l 3 0 

d tJo *x h «g§ 2 2 0 a, c oa-^^ya^a 

Lfc^^f*$g£ffi772#£3vy KfcMMC 1 1 0 
fc^frtS. ny>p-7fy^l20tt, I C#-F 

fy^i 5oom*-raa^iie* («#*Q«#ws&Lrc 

frfc^Tl C#-Fu7s#yx) Sfcfctel/rfcxhfll 

§§2 2 0©*J6Sl^3*^lg*rSo fit, MM C 1 1 30 
0 (4 Wfffg£*7 bitgg 2 2 0 fC^fff 3o hit 

yy7n?U#2 3 1 o(c{e*.3£, ayfyy^n^ 
^$2 3 l 0(4:x-^IEBJ»(cfEic£nfc:x-+n<:3y 
f^ySMiitSo 3— if(4, *Xh«2 2 01? 
MM C 1 1 0^cD7^'y> / a7 ; eU^^7°l 3 0(c*§£ft 
snftnyfW 2 3 1 4*iB*ffiLT5ftJfflfS<ii:tf 
-?*3 0 £fc, 7^>yya7^U^^y7°l 3 OcOfH'i® 
f*(c A^M£> 7 9 -y y a 7 * U Sffiffl-Tttf & ^ < ^ 

yf^ymtfSo ayfy 40 

7j£fMMC 1 1 0fC«fcoTSMfc^S"P#So 37ry 
y SB&OBSS*, I C K 7^ >y 7° l 5 0 *fiJM LTff 

[0 0 4 0] H2 4Rt50 2 5(4, ^tl^tl, A^Bj^ 
SDft-K (ll2 4^U7-h;K fi^3 2^U7-h 

*y 777->a^t'J ^f§ic Lfc/hM7 1 U F 

y--saM©sisit*^„ ) tcffl8Lrct%<D so 
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[0 0 4 1] #&95*afflLfcS D7J-F2 4 1 0(4, 
S D*-F37hD-^7^-y7°2 4 2 0, 75^>a^ 
^y^-y7°2 4 3 0, S D#- KttSSSB^ 4 4 0, R 
CM C#-F7^y7°l 5 0t^fn„ A^H^ilfflL 
/c^t'J-Xfyy^ 2 5 1 0(4, 7^0-7, fvy 7 
3yhP-7fy72 5 2 0, 77>yya7^U7^-y7° 

2 5 3 0, 7*'J-7r7>y7ytg^?2 5 4 0, fttf 

1 C#-FA>y7°l 5 0 fc*#TSo 

[0 0 4 2] 777> / a^ ; eiJfy7'2 4 3 Ofttf 2 5 

3 0 (4 , ^S^ttO¥«f* 7 * U £1 Bt« f S 7 * 
Ufy 7°"? D , 75y y a 7^y nvy Ffcfc D r- 
*©H*#*tf-e*3o S Dy^-Fny hu-^7 L -y7° 

2 4 2 ORff^t'J^Xf-f 7^3>hu-7fy72 
5 2 0(4, ZtlZtlS D#— Kfc^tU— Xr4" -y7F*3 
oft&oS^SR^SllWr § ^y 3yfy7mo 

[0 0 4 3] S D#-F7t«?2 4 4 0(4, «H*»6D 
a t a 2 2 4 4 1 , D a t a 3 SffB 1 2 4 4 2, Co 
mSf 2443, Vss4gf2 4 4 4, VddiffB i 24 
45, Clocks? 2446, Vss ^g? 2 4 4 7, 
DataOSf2 4 4 8, Datal4fffi7^2449 ©JK 
T'M^9 0©iS?^f^o Vd dirre^ 2 4 4 5ltWU 
V s sfiS?2 4 4 4fttf 2 4 4 7(47^7F 
«SB% D a t a 0^?2 4 4 8, D a t a 1 ifr? 2 4 4 
9, Data2S?2441 fttf D ata3S?244 
2(4x-7Affi7»y ComSf2 4 4 3B37yF 
Affi7J«, C 1 o c k4a?2 4 4 6(47P>y7A744ffii 
ft'fe§„ S D#- F 2 4 1 0 (4, ftBl£fflRf& S D 
*-F^7n hS§s2 4 6 0 t<DJy#7x—Z>HM&hL 
MC 1 1 0 fcS&SfcOtfX MMCyWrB 1 1 4 0 
^(cMHC/cTig^^^, MM C 1 1 0tH«(Cyt 
6 n v 7 F SlgffT § c t (<: «fc D S&fFT 

[0 0 4 4] -75, 7*y-X7V y9Wffl%&2 5 4 
0(4, SSfrSG n d4rffi?2 5 4 1, BSS?2 5 4 2, 
V c 2 5 4 3, ^«?R s v%10fR«LTD 

IOSf 2 5 4 4, INSSf 2 5 4 5, ?l«?Rs 
vfclOfftfcfl/TS CKS^?2 5 4 6, VccSf25 
47, GndS?2 5 4 8 (DMV&S 1 0 ffl^^^W 
t§o Vccifg? 2543 Rtf 2547 (4SMffi» 

G n dffi?2 5 4 1 Rtf2 5 4 8 (i^y FSf, 
D I 0flfc?2 5 4 4(43^yFfcJ;Or-7Am*S 

S CKfif2 5 4 6(47u^7A^?-efe^c 7 
ty-Xfyy^2 5 1 0(4, ftSHcg^-fS^y- 
Xfyy^*XF«2 5 6 0 ^©^y77x-7{±li 
^MMC 1 1 OtSSSfetD©, MM C 1 1 OtmUfc 
»^yy F S^fr-T S c i: (c «fc Q |&flrf « 

[0 0 4 5] 0 1 (4, A%0J5^3ifflC/cMMC 110© 
^^^gL/cHTF-feSo £/c, H2(4, Hi ©MM 
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C110 ^i!Lfc*Xh«2 2 o(Dm^t^(Dmm 

mi^L/cH^fe^o *X h«2 2 0U, V C C 1 
2 2 1 , CLK1 2 2 2, *Xh^^7x 

-X 2 2 3 4fO„ 
[0 0 4 6] MM C 1 1 OHU »XW2 2 0 

MC^Sf 14 0(t CSSfHK CMDif 1 
42, G N D 1 fig? 1 4 3 fttf 1 4 6 , VCClS?l 
44, CLKlSf 145, DATiS^l 4 
Sftf*#rSo MMCfiStn MM C 1 1 OOSrftt- 10 
FfcLTMMCt— KfcS P I Kfcv»5 2MM%M 
SLTfcD, ifft-FiaoTMMC^S?l 4 0 

®{$ffls«a*^o *nffi#miMM c K-eoi&ft 

[0 0 4 7] VC C lift? 1 4 4&, VC C 1^2 2 
1 tgTfE^tlTfcD, *XhSS2 2 O^MMC 1 10 

£B7j£#^t-sfc&©B«?7?&s 0 gndijs? 

1 4 3fe<fctfl 4 6«, VC C 1MM2 2 1 tgit^tl 
TfctK MM C 1 1 OWtlK^yFSl'tfeSo 
GNDlfif 1 43i:GNDlSf 1 46H MMC1 20 

[0 0 4 8] C S4fg? 1 4 Hi, *Xh^^7x-X 

2 2 3 KlSSKStlTfe D , SPIt- KOftftlCfc^T 
tefflSftSA^iSB^&ao *XW§2 2 0*\ MM 

c 1 1 ots p i t-F-er^-fexf s£*fcn cs 

4fr?l 4 HCLU^lA&ATrf S 0 MMC^-FcOSlft 
THi, C SS? 1 4 1 %&f8?%$mi£&\,\ CMDifffi 
f 142S, t^Xb-l'y^7x-X2 2 3Kgl?nt 
*3D, *XFB2 2 0i\ ^^U*— K<"^7i- 
7ffl£«Lfcrt 'J *- F3?y F»M C 1 1 0 30 

x^mmc i i oj&^s^rarca&fctefflfsAtftfjss 

?T?fcSo DAT^l 4 7fcJ\ *7h^y^7x-7 
2 2 3KSSK*tlTfeD> *7«2 2 0*\ **'J 

^MMC 1 1 OfciztffL/cD, imfifc'«L/cl£xt<£> 
tftfjT~**MMC 1 1 OfrZ&mt&rctblc&RlTZ 

[0049] CLKlSi?14 5tt, CLK1 %Jg£§ 2 
2 2^gM*tlTfeD, CLK 2 2tf£jST 40 

2 0#, CMDifsB 1 1 4 2§lLT^ty*-F3Yy 
F, ^tU73-FbX^yX^$fiL/cD, DATS 
/l 4 7£iIL-T*Xhr^£j£^{rf Sfctfc^ C 
LK lJfi£?l 4 5 fc*n ATJStlSo *Xh 

^>^7x^X2 2 3fcfcJU C L K 1 %jg£g2 2 2fr£ 

F, y-ty^-Fi^x^yx, *Xh^S, CLK 
1 fglgSg 2 2 2 S ? p -y 7 ff^f- £ -y h 

rambT, *7hB2 2 0>MMCl 1 0 fccDBSfcSfc 50 
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[0 0 5 0] MM C 1 10H 3>Fu-7fy7°l 2 
O^JfOo 3> Fa-7fy7l 2 on CPU 12 

1, y^yi/3L^=eV l/FWtM&l 2 2, MM C I 
/FMfflHHESl 2 3, C LKOfgjgfgl 2 4, VCC2 
^lt#g 12 5, V C C 2 12 6, CLK2W 

@Sgl2 7, I C*-K I/FfMfflU3l&l 2 8 fc**ff 
So CtlBCMtfiStgill 2 1-1 28(1 *7h»2 
2 0^5VCClSf 14 4^GNDlSf 14 3, 1 
4 6*aLT#8l&Sftrc«7Jfc:«fcDftfl ? f So MM C I 
/VfflWtmmi 2 3&, CSSf 14K CMDS/1 
42, C LK lS?l 4 5, RtfDATSftfl 4 7 

'ft^nrfeD, mm c i i otf^nsosB^fcatT* 
wt- sf&a@gg-££s 0 

[0051] CPU121B, MM C I / F »[HgS 1 
2 3 fcii^ntfc <3 , MMCI/F ffflJiPH|g§ 1 2 3 
»T So MMCI/F 1 23^CMDBf 1 
4 2 5IU*7F«2 2 0fre/^yy7-Fnvy 
K%Sit3i:, MMC I /FMfflHHIS 1 2 3&, ^cD 

3y>f <D&mfl i i&% l tc & e 5 ^ one*** XFB 

2 2 OfCfe^arcJ&CMDiSB 1 1 4 2%Il/t*XM 
#g2 2 OfCUX^yX^jMfTf So CPU 12 Hi, g 
ft Lfc * * V A- F =f* y F fcflPS? U 3YyFrt§(: 
fSDfcM&^frf So £7c, Jg-oa^yKflgfcJSC 
T*XhB2 2 0fcDATffi?l 4 7^ILTf-^ 
O^MfcfeC&Si&gtf C P U 1 2 Hi, 
MMC \/YWm$& \ 2 3-^^r-^cDjim, MMC 

I/FMiPSggl 2 3/d^©f u 7©Ml^i:§9o 
C P U 1 2 Hi, MM C I / F fWlHlSS 1 2 3 

^*x FK2 2 0 h(Df^T~^%m^wt^m\mt 

So *XF«2 2 Ofr^fSLfcr-*©^ 

a^tc *x h^§§2 2 otfMMc 1 1 o^mmMfc 

fctfjtr 5Ct^<fc^i:> CPU 12 Hi DATS 
?1 4 7(CLU^;l/^ffi7J*ti:, MMC 1 1 O^tf^- 
mi't ; $>SC^^*XFS#§2 2 OfcfcyLSo CLK0 
12 4ti, C P U 1 2 1 fcSIH*n, C P U 1 2 

[0 0 5 2] MMC 1 ion 77yi/3.*¥:Vj L y7° 

1 3 O^fTSo 77r7a«yf'y7l3 0n ^ 
8£tt0¥SMM * U £iEH£Rft -T S y< * 'J 7 1 -y 7°T! 
feSo 77>r>a^ ; ty5 L 'y7°l 3 0tt *XfB2 

2 0A^VCCl«fl4 4^GNDlSfl4 3, 1 
4 6£&LT^*ftfc*;mc<fcDilfFr3o 75-r> 
a^t'J^y7l 3 Oti, »5077'y-7i^t'J 

f*y. ^& u fc^ifi-r s h mm, mrcm* * u titftw* 

tifc r- ^ *^i5K: ffiTJf S U - HflM6«^o 0 7 5 >y 
'>a^tij I/F»0g§l 2 2tt, 7777a^t'J 
^•y/i 3 Ote^y^a^U 3vyK£58frLfc 
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mm\3&r*$>& 0 cpui2ia, ^^y^a^tu i 

So *XFM§2 2 0^BfitfLT-^5777^a 
^t'Jf-y^l 3 0fc9^FL/c9, 777^a^t'J 
7^y7°l 3 0«i?nfcf-^WXfB2 2 0t 
gfTf Si&gtf&Sfct, CPU 1 2 Hi, 75r^a 
pit'j 2 2 tMM C I/FSH90&1 

2 3<Dm<D7 s ~$m.m*®m?%o io 

[0 0 5 3] MMC 1 1 OS, I C yj— FT^y 7° 1 5 0 
*tt5. I C*-Ff77l 5 Oil IC*-KOS 

95flH?*Wr*o c©-5^6 0©fiSBHi, I Ctj-F© 
ftSKi?gi*&k:«fc DffifflS^fOD^teftTfcD, so 

&4, VCC2JSf 15U RSTS?1 52, CLK2 
Sf 1 53, GND2S? 155, VPPS?1 56, 
Stfl/Ofif 1 5 7?i.§„ 20 

[0 0 5 4] 1 C*-Ff77°l 5 0tD777FSf 
(4, MMC^«f 1 4 0CDGND1 (^7 7FS?) 1 4 
6{cfiia!*nSo I C7;— K7 L> y7°l 50CVCC2S 
? (SMA77^?) 1 5 Hi, 37Fn-7^77"l 2 
0©VC C 2$J!H!I3&1 2 6i:81^ft§o IC77-F 
^7*1 5 0<DR STffif (y-fe>y hAT^SB 1 ) 152 
tl/Offi? (x-^Xtfl*^?) 15 7(4, nyhD 
-^T 1 ^ 7" 1 20©I C7J-KI/F MfflUnfiS 1 2 8E 
mW.-£ft%o 1 CA^Ff'y/l 50©CLK2Sf 

(7P7^AM?) 15 3ti, 37FD-7^77"l 30 
2 OCDC L K 2fflffl®$&l 2 7(CgfE2fta o 

[0 0 5 5] 7^yS/a^U7^7l 3 OCDVC CSS 
? (JffiJJffi?) it, MMC«f 1 40(DVCC 

1 14 4Cli?tl5„ 777ya^Vf'y7 , 13 0 
©VSSS? (^yFW) 14, MMC7i^?l 4 
OCDGNDl 1 4 6fcg8KSft«o 77 7 S'a^y 7^y 7° 

1 3001/ OS? (r-^Xm*4S?) fel/r-f/e 
i>-fig?^7 7V*-7V«?^77 F7V h^*- 

vh^tlt, 37Fu-7fy7"l 2 007777a 40 

*=ev i FWin^i 2 2(cg^*n?.o 

[00 5 6] VCC2S? 151B, ICyj-F7 c >y7 P 
1 5 0£S7J£tt#&^3fc&cDS«7 i -e&£o VCC 
2 mWm^i 1 2 6(4, MOS-FETff^VW 

yf-metc.}: o v c c 24^? 1 5 1 ^(omtiommm 

£Wm±*fflWt&®%i'1*&&o VCC 2^)Sfg 1 2 
5«VCC2Sf 151 fcflMBf «SEE*&£U ^ft 
^VCC 2fflffl®& 1 2 6 fc^r So I C#- KOS 
M{i^!*&(4, I C*-K©ftfi^9X*:LT\ 
At777B^IfLTWo VCC2Sf 15 1fcft 50 
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^fai§PP*±(4, 7_7XA-£H4 5 V, ^7,B7?(4 3 
VfMo #^B£(4I C^-F^-y^l 5 0Oiff7 7 
X(cj;P,-fjiffl^tS^, «E®Ml?(4I C^-F^-y 
7°1 5 0*^^XB^»jf^S^<:o^rl¥»cIM 

[0 0 5 7] V P PfiffB? 1 5 6(4, I C F^y 7° 1 
5 0*^7XA7?»lff-rS^{C, ft^Wflffiy^y 
K r- £ £«f )Lh1£ D PS L fc <3 f a /ci6(cf$ffl $ ft 

H#(a4^fflL&t\> GND2S? 1 5 5tt, IC7J-F 
T^y 7° 1 5 0 ©tt^Wfc .7 > FW^$> D , G N D 1 
1 4 3, 1 4 6 fcJSI&SfttVSo VC C ZWRU 
ggl 2 6(4C PU 1 2 1 tg'fc^ft, CPU 12 1(4 V 
C C 2^5? 1 5 1 ^OttW&mhh&k&mFtZ 
Cttf-£%2>o I C*-Kf-y7*l 5 0§ifflUV^ 
t(4, CPU121ttVCC2fg?151 '\®*7J$if& 
^ffrhf 3Ci:tfT?*3o MMC 1 1 0(4, I C7J-F 
7^ -y 7° 1 5 0 ^©«*{RI&*#ihf ZCtlc&V, Zft 

mmtzmtizffiftitzcttfr^Zo retch, htj 

08&*f?ih-r a ^ I C * - F =f- <y 7° 1 5 0 CD ft %AfM 
it, I C#-Kf-y7*l 5 0rt9B©^5H£^tUfcia 
'I£ft/cr-^P£^T«#£ft&l\ 
[0 0 5 8] CLK2S? 1 53B, ICTJ-F^-yT" 
1 5 OK^P'y^^fcAfrfSiSB^&ao CLK2 
»0B&12 7(4, CLK2S?1 5 3K7D7^?:ffi 
^SHHStffcSo C L K 2M®@IS 1 2 7 (4, C L K 
ommmi 2 4fr5l^3n^07^i§*ti:(i:L 
TCLK2S?1 53 iCf^S * P >y 
So C L K 2 fflfflHslKf 1 2 7 (4 C P U 1 2 1 fcJgiRSft 
Tfe<9, CLK2«f 1 5 3<\<DlrVvf<DWlgM1&t 
W±§CPU 1 2 1 fr5fM!BJ^SCfctfT?#«o I 
Cyj-F^'y7°i 5 0t4, S^astciBft^Dy^JSg 
Sfcfcfc&Vo ^©/ci6, CLK2S? 1 5 3s^6KKr 
^Py^^ffiie'rseifclCioTftff'rSo CLK2M 
ffll[HS§ 1 2 7 tf, C L K 2 fig? 1 5 3 ^©7 P >y *{Rf& 

^jh-r at, i ctj— f^77° 1 5 o (Dmmm±t 

ZTcib, I C*-Hf-y7*l 5 0<DMaS7J£frF2-e 
Stfctft***,, CCDHf, VCC 2fiS?l 5 1 ^©BTJ 
ffi^WcftT^ft«~, I Cyj-F^-y^l 5 0©^ 

m^4«#$fta 0 

[0 0 5 9] ilCt, C L K 2fi!s? 1 5 3lC^*&^S^ 
D>y^^#©JSigSC*F 2, CLK05S18B1 2 4frS 
#t^*ft/c^P>y^M^cDMSiC^F 0, PtQ^IEc 7 ) 
SStt-at, C L K 2$W@ggl 2 7(4, F2=(P 
/Q) * F 0©M^£&3<fc5&*P'y*m^£{t$L 
T, Cft^CLK2fig?l 5 3fc#i|&^ao PtQcDffi 
(4C PU 1 2 UciOSST-t Si^SoWS. P 
^7ct<ISSLTF 2^7Ct<t-at, ICyj-FT 1 -.'/ 
7°1 5 0Ortai5ft!a*<fc»31gfjitelHft'??t«o 
<ISSLTF 2^/h$<fat, I Cyj— FT^^y 7° 1 5 
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0 cd rtSBMSfi <fc D fgji^lgft sn, IC*-Ff7^ 
F^-y 7° 1 5 0 cDgg»j7 D y^ISiii, I C Ff- 

>y 7° 1 5 o # ie l < t&f^t & x o tmmwmmwfo 

[0 0 6 0] I/0fiSh?l 5 7«U IC*-F^'y7°l 
5 otc I C*-F3x-y F£A*L/cD, lC*-Ff 
-y7°l 5 0*M Cfi~} i l<XXyx*mtl~?Z>t%lcm 10 

2 814, 1X0^1 5 7£jT#!2*lT:f3D, I/Ofig 
f 1 5 7^MLT I C*-F3"?yF ©fi^f SKi-^ I c 

F lxx # y x cofi^fi^fe c ft 9 mss^ * a o i 

C *- F I X F fflW®$& 128HCPU121 fcgSKS 
tlTfeD, CPU12H4, I C*-F I / F fffiJiPHSS 

1 2 8(cj;S I CA-FavyF^ i c*-Fl/X^y 
*®^#©^t*f&lfflJLfc»K jimf^t I C#- 
F3?yFf-^5 I C#-K 1/FtBWlHlKl 2 8i: 
t*/£t/cD. SfiL/ci c^-Fyx^yx^ i c#- 20 

F I / F MflUSSS 1 2 8 fr&3tf§f «„ I F I / 

F»0gSl 2 8 f <1 f 4 C L K 2W0gSl 2 7frS>7P 
-y^f^StiTfeD, ICA-F^vyF^ICA- 
pw*yxa, clk24S?i 5 3(;»t§^D7 

tmmc^v hmi^mmLx, i yo^? 1 57^1 

t/TSi£#3ttSo RSTif^l 5 2&4, I C# 

-F^-y 7°1 5 O^U-try Sfc^fcU-fey Mt^£ 
AfrTSiSB^&So I C*-H I/FSUWIUBH 2 8 
(4, RSTSf 1 5 2 igUStlTfeD, CPU12 1 
Office «fc?) I C#-F^y7°l 5 Otcy-fey h{3^£ 30 

[0 0 6 1] I C#-F^y7°l 5 0(4, IC*-KO 

ft^o I C*-F^'y7°l 5 0^\£>r7-feX^-y(4 
4 H3~H6*JEv v r#^*-y*iBiB , r 
£o H3(4, CPU 1 2 lOlgiaD I C*-Kf-y 
7°1 5 0tf#8H£KI8 

SgftLT^m^MW-£7°o-feX («T, 3- 
/l/KU-fey F fcnf-S) fcfct^T, I C#-FX-y7°i 5 

0 4(4, CPU 1 2 lOffi^fcfcD I C*-F-^-y7°l 

.59 £43^T, I C#-Ff->y7°l 5 0 ©ttSBS|iH?©fl 
^Sff^^yy7°;b{;:SC/c0t : -«g>?.o H5(4, CPUl 

2 1 ©Jg^fc «fc D I C#- F^>y 7° 1 5 0 ic I C F 
avyFtliL I C#- F-Xy 7° l 5 0^6 1 C#- 
Fyxtfyx^frt^T'p-fexfcfc'yT, i c#-F 
f - >y 7° l 5 0 ©^«? ©ft^»~y y X/Mcit Lfc 
H^feSo 06(4, C PU 1 2 KO^tCfcD I C#- 50 
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f^"/7i 5 ommmmicr^yn^^c^r, 
i c*-F^'y7°i 5 ocDmm^(Dimm^>yy > 

MzMLtm-£3bZ>o H3-H6 Jcfct^T, Hf^©/^ 
VCC2S? 151, RSTSf 152, CLK2iS : ? 

153,1 /osg? 1 5 7 -e«a!l*naM#*^o * 
re amtt^n^n©^©^ (l^;w £af 0 

[0 0 6 2] B3^#IU, I CA-Ff'y^l 5 0 

fu -fey mftfcsturrso £f\ ic*-k 

I/F|ffl0Sl2 8B, RSTSf 15 2*LM;1/ 
JilTS (3 0 1 ) o V C C 2iHHHslffi 1 2 6 (4, 

v c c 2SSB i ^cD«i{fti&*iBft& > ra (302) 0 # 

(C, CLK2 WlUgS 1 2 7 (4 C L K 2 iff? 1 5 3^0 

^ny^m^co^m^mm-^ 003) 0 1 c 
*- f 1 x f ummm 1 2 8 a 1 /osb? 1 5 7 
z (7°;i/r>y7°*tifc«Si) fcf« (304) 0 

I C/J-F I/FMS»§1 2 8t4R STJgf 1 5 2^ 
Hy^;b(<:t-« (3 0 5) o ^Cfc, I C*-F I / FffiiJ 
ffliSfgi 2 8(4 I /OifiB 1 1 5 7frP>tH7J2ti-5'J-fe > y 

hjesosM^Wii&'rs (30 6) 0 u-fe^Fjs^©^ 

ff^HT C/c 5., C L K 2 MfflllHlfg 127(4CLK2iS 
f 153 -\C07 a v *m^<OWft%&±?& ( 3 0 
7) o CW, 3-;l/FU-fe>y h<D9kft&7cT?& 0 ft 

fc, xf-'y7°3 0 7 ajB5ra**ffiT*'&arc»©i^ 

[0 0 6 3] H4^#MLT, I C*-F^>y7°l 5 0 
£D^*-A'Jt7 HSf^^iiWfSo *"f, C L K 2M 
®I0ggl 27(4CLK2^?1 5 3^0y^i#C 

^if&^^^-rs (401) o 1 cyj- f 1 y fm 

misIJSS 1 2 8 (4 R S TS? 1 5 2 £ L y^;WCf^ ( 4 

0 2 ) o ^fC, I C t}~ F I y F WtM&i 1 2 8 (4 I / 
OSf 15 7«Zm (4 0 3) „ SE, I C^7 
- F I y F MfflUnlSS 128(4RST4ifi?152^Hy^ 
/WCT « (4 0 4) o I C F I y F W@gg 

1 2 8i4 iyOiSi^l 5 7*»&a**tlSU"fey FfS^ 

oS««MI$&'r« (4 0 5) o U-tyy Y^ay^mm 

7 LTc CLK2 »IhISS 1 2 7 (4 C L K 2 jffrp 1 5 
3 -\CD ^ D >y 7 ^©ffij&^fpjhf § ( 4 0 6 ) o C tl 

7° 4 0 6tt?B5re**ffiT* , &Src460X^»D % « 

[0 0 6 4] B5%#iLy I C*-F^>y7°l 5 0 
fill C*-F3vyF§SiLI C*-F^-y7°l 5 0 

fr5 i c*-Fyx^yx^Sfit-«S^^B^^o 

^•f, C L K 2ff?iJffll@E§ 1 2 7 fiC L K 24S? 153a 
(0?Vy?mmOWft%m&?& (5 0 1) o ftfe, 7 
P-y7^-rr4cft,m$tlTV^±^, Xf-'y7°5 0 H4 
^$5o ^t, I C F I y F 1 2 8 (4 

i y 0^7 1 5 7 fc 3 v y f if (omimrm? % 

(5 0 2) o 3x-yFr-^0Mfi^|«TCfc5», I C 
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h i / f mmmrn 1 2 8 » i /om? 1 5 7 

ZlCtZ (5 0 3) o I CA-K i /FMiumKg 
1 2 8 I/OSfl 5 7^effi**tl«PX^yXr 

-$<Dgm*?M%r$-% (5 0 4) o ux^yxf-^© 

Sff^HT L/c 8, C L K 2 1 2 7 it C L K 2 

Sf 1 5 3a©^U7 *{I*§©#f&£f£lkf 3 ( 5 0 
5) o I C*-K3^>K^fit I CA-FP 

X*°yx^{i©SfW5r7T£o Xf--y7°5 0 5 

fc<fcl\, 10 
[0 0 6 5] ®6£#fiLT> I C*— Kf-v^l 5 0 
^ffittftTSSft^^-r^o S-f, CLK2W0 
ffil 2 7fiC LK2i^7l 5 S^Ly-^/Wcf -5 (6 0 
1 ) o I C F I / F 1 2 8 H R S T 

1 5 2 % L W/l/fC-T S (6 0 2) o 35?fC, I C # 
2 8(il/0ffif 1 5 7*Ll^ 
Mzt% (6 0 3) o gfifcy V C C 2MfflHH8S 1 2 6 
iiVCC 2^^©MM#y®£#lt-r3 (6 0 4) o £ 

[0 0 6 6] I C*-F^7 7'l 5 0H Igf-^fi 20 

m^MAtrnm Eic&m%s^Mwz% ^)Wa'j 
v-^mmmm^n-Do ic^-F^^uoa, cp 

U l 2 l i:©nre I C*-F3v>F^ I Cfc-KUX 

ffi, IH'I*tiT^§'W$S©^^H^fec*9o CPU 
1 2 Hi, I C#-F^-y7°l 5 0*jpJfflUT"fe*aU 

r>rftM*^fff scfctf-etSo mm c 1 1 o^*x 

F«2 2 0^5#£©^tUA-F3Yy K*&#f 

C PU 1 2 Ht^n^mmtLXs V C C 2 ffjijffll 30 
@!§§1 2 6 ^MLT I C*-Hf-y^l 5 0s\(DWMfc 
MWLfc^ Sfc&C L K 2«©ggl 2 7^11 
TI C#-F^>y7l 5 0^<D^Uy^jm%mWLrc 
0, S/cti I C*-F I /Ff&l»lHlBl 2 8£SLT I 
C#-F^y7°l 5 Ot I C^-Fn^yF^fif 
«, CtlEiD, CPU12 1B, IC*-F^'y7°l 
5 0*fHfl3LT\ *XHS2 2 0tfg&fr&tt*V 
r^fti^Tt^o C PU 1 2 Hi, ^©^t'J* 
-Fn-^y FcDSM^Uffic, I C#- F^-y7°i 5 0 
K^-raSMftl&M^ ^Of^ffiBiUE IC2/-K 40 
3?>Fm ic*-F yx^yxSfi^mffi*-& 

LTfeia ifc, CPU12 1(t tNXFffi220 
tfMMC l l 0^TO^£P^Lfc©£§l«i£LT N 

I C*— F^-yT 0 1 5 0^KAT§ I Cyj— 
FPX^yX*^— XtcLT^$tl> MM C 1 10ft 
fcUWZftZo MM C 1 1 0^*XFHgg2 2 0fr5># 
SO^t'JA-F^vy F^ltSt CPU12 1 
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«8g 2 2 oicmm*f%o 

[0 0 6 7] H7Hu *Xh«gg2 2 OtfMMC 1 1 0 
(cr^-feX^^ttcDXD-^-v-h^gLfcfecD^-fe 
S-f, *XhB2 2 OttMMC 1 1 O^ffi'Mtt 
ZTciblcVC C 1 *SS7 1 4 4 fctlif ffif&fcHa&'T* ( 7 

0 i ) o cn^mmt lt\ mm c 1 10a, n^i 

C FWtil^^t? (7 0 2)„Il^IC 

FM^a©p»fi&g-f So *xfk 

2 2 0tiMMCl 1 OfcSMfrf SfcJ&fcCMDflfiS?! 

4 2^ILTMMC l l OOSKIffcavyH^SI^rs 
(7 0 3) o ilCDSJMtavy F«MMC{±II^2pilL 

rcfe©-esD> ^isasifeSo *xFB2 2oa, m 

MC l l o*mm<t?zrctblc, ISoWtn^yF 
%&&t&m$tj t &&o MM C 1 1 0«ftnv>F 

ssit?^^ mm c i i o&^n^Maf s (7 0 

4) o Ctl^S^tT, MM C 1 10S, 112^1 C 

x-FWfflimmzmntz (7 0 5) o i2^ic* 

[0 0 6 8] *XF«2 2 Oii, MM C 1 1 OOfcllH 

fbn-r y F tejtft a * * y F y x * y x£> cmd 
4^7 i 4 2£MLTS{iu ^©y<^u#-Fyx7y 

%5 (7 0 3) o MM C 1 1 OOfcMbtfTcTLfc&S 
&\ *Xh«B§2 2 0fci, MMCfiiicfitfcg?^ 
^U^-FnvyF (77'y->a^'Jf7^1 30^ 
T^-feX'TSrcfecDnx'yF) iic^ft^^a'J 
r^McMJiL/c^^^ty^-FavyF (I C 
#-F7-y 7°1 5 OA/^tXtSfcWn^y F) O 
£M*f#«'f*ttSlfc:&S (7 0 7) „ COWKtgT 
tt, *Xh«KB2 2 0(»t'JA-F3?>Fe 
flfSCfca^tS (7 0 8) o MMC1 10»^ 
ty*-F3^yF^S^Lfc5>, MM C 1 1 OteZft 
*9mt% (7 0 9) o ftyStfS57Lfc5> *XFB 
2 2 0H, (7 0 7) o CO#I 

mi^ti, *x h «gg 2 2 o tt-b+a y r ©is*^ 
7h3vyF£j£fTf3<:£k-£*3 (7 i o) o -fe* 
a'Jr^lS^FavyFJKt ±£j^rc-fe* 

a. v mmmm l/c#s©^ t y f n-^y ho 

lSt^D, MM C 1 1 OC^aiJf-fMl^frS 
■&* fc » ©ag^^jlfif S^t'J y(f— FavyFt 

[0 0 6 9] MM C 1 1 O^iUr^fffil^^ 
Favy F^SffLfcS, CPUl 2 Hi, S^^nfc 

1 C*-F3vyFOffM^IBMt-« (7 l l) o IP 

cpui 2 ia, 7*6^46 p>nroi-Mc$£^r. 

*XW2 3 O^&cDg'P^ty^-FnvyF^ 
I C#-F^'y7°l 5 0*^^*^©^^';*- 
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7c I C*-F3?y F£ I Cyj-F^"y7l 5 Ot^fr 

(7 1 2) o Ma^TLfcS, *XW2 2 014, 
mH3ffl»:fcHS (7 0 7) o C©^Mittllt?tt, 

F*SH^r«ti:fc-?**3 (7 1 3) o ^a'Jf^jfi 
MM C l l Ot ±S"fe+a'J r>r «M©^fSlg*% 

as fcj&fcftysneiifcgfi-f « ^ * u f a ?y ft? 10 

$>So 

[0 0 7 0] MM C 1 1 Otf-fe+aUr-f MIU- 
F3V> F^fiL/cS, CPU 12 Hi, ICA-F 
^>y7°l 5 Ofr^ftL-Tc I C*-FUX*°yX^- 

x£, tahB2 2otiit^?^^ayfyia 

MH^«TS (7 1 4) o ^LT, *XFB2 2 0 

a, mm c 1 1 ofr^+aur^afgjii^frr 

ttUfcfei?* (7 0 7) o &43, Xr-y7°7 1 4tt, X 
ff 7°7 1 2 C&oTtxfcW, 20 

[0 0 7 1] H7fc::fcV»t\ Xr-y 7°7 0 2*«fctfXr 
>y 7° 7 0 5 Tfllffr Sffi 1 # I C yj- YW&tt$m&& 
tf&2&I CA-FWWltt MM C 1 1 Ort^-fe 
*a U r^MiI^^tft"ScD^fixT, CPU121iC 

I Cyj-F^>y7i 5 Oicf LtTi'tXtSjiMtS 

50 Jlft&fcJi, I C*-Ffy/l 5 0 ©iSttfbf^ 
SttfL I C#-F^-y7°l 5 OOU-by K I Cyj- 
F^-y7l 5 0©iSliia/E^fT-5o SREGSSfctt, -fe* 

fflBrfiiait#7;i/rfyx^«Dm n^tf^ffim-rs 30 

iBffi fi^^Mfitc Bl-r S fPS, ffl ASIEtetefflf S IgfE 
T^fcWrsiEBBfcH) £1 Cyj-F^'y7°l 5 0fr 
5>f!»mCfcD, feSWi I C#-F^y7°l 5 0tc# 
* E A,/* o f S c i: £S$fcf S o 
[0 0 7 2] I Cyj-F^-y7°l 5 Q<DMMWC&it, I 
C?J-F^y7°l 5 0 k: I C^Ha^yRNlB (N 

3 ®&fT U -fe >y y a 2 P, &i\ I C£i— 

F£2[Hl?§frf S 0 NfflOI CA^FavyK 40 
Sl^CfiB'f Sfc©-T?&oTk<fc^U |rJ-©&© 

TSI Cyj-FnvyF^, KSnvy KfcnfcSo S 

51 Cyj-F3vyF^, KT> Wa'Jf^YyF 

*&©ftff, r$>*/l/#&©ttik ^-y-fe-ycDB|^ 
fL H£*fffc*vfe-S?®*#, ^X T 7-Ffc£SH!fiE& 
H«j5CS;5 3^F^8 0 50 
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[0 0 7 3] C PU 1 2 Hi, I Cyj-F^y7°l 5 0 

0«BBaS©rtg*g*fcgM^ScfctfT*t So CP 

u 1 2 Hi, •fe+a'jr^jaa^p'g^isiitjscTc 

tt*£Ml/tfc<k^U *xhil#gfr5,©y<^Dyj-F 

/c. c p u 1 2 ni, wmM^m^htcmmy 

77-r>i^tyfyy J l 3 0frP,^-©fi^D- Ft 
T^ffl^SC^feTF-tSo £©1f?8ii, H2 lfcfcVT 
I C*-HS8«EISS^B2 1 1 2fcLT^SftT^3o 

ctifc^D, mm c i i o^jgttfcsnrfe*©^ 

*«MfrSi:WT?t, MM C 1 1 OtfiSttftSftSfc 

[0 0 7 4 ] $ l & I C yj- F Mffilt&LHfc <fc r^gg 2 & 
I C yj- FDIttSl I C yj- Fll^y^^ 

fc, CPU 1 2 Hi, Xr-y 7°7 1 2 "^frf S-fe+a 

5£2tlfdBfc:«-3VT I Cyj-F^y7°l 5 0©iSM: 

[0 0 7 5] B8ti, I Cyj-F»^y<-^©fffiS 

fctajeiiiu ^n^jSLfcjaa^^^LTv^So * 

f\ /W-^AB, MM C 1 1 OteBStfflM&Stlfc 
fctte^fr 2tiSS l & I Cyj- FfflHWlcltS 
^(y^-^-efeSo A=0©£*«:, CPU121HI 
Cyj-F^'y7°l 5 OtTytXL^o k=\<Dh% 
it, C P U 1 2 ltt I Cyj-F^>y7°l 5 0^n-;l/F 
U-fe'y h^So A= Z(Dtt It, CPU12H4IC* 
-F^>y7°l 5 0%=t—j]/ FU-fe^y h L/cfil? I Cyj- 
F^>y7°l 5 0«D«J«RS*fee:&5o A = 3cDtf 
it, C PU 1 2 lit I Cyj-F^\y7°l 5 0*3-;l/H 
U -fe >y F LfcfiT I Cyj— F^'y 7° l 5 0 <DmMMJ£Z 
fec&v\ gfifcl Cyj-F^>y7i 5 0**fi1SfW 
So A = osrcttA = 3©i:ttt, Igl^I Cyj-FSJ 

Mt»o$>i-. i cyj— Ff y/i 5 ommmmt 

^So A= 1 $rc«A=2©^t(i, Igli^I Cyj-F 

mmimmcDht i cyj-F^>y7i 5 oa?si4m^ 

&So 

[0 0 7 6] ^{C, /^^-^BtCtt MM C 1 10 
& M M C SMfc ^ v y F ««M b fc t * K ^fr * ft S S 
2^1 Cyj-FWrnftWcil-rs^ty^-^-e^So 
B = 0(Dt^tt, CPU 1 2 Hil Cyj-F^y7°l 5 
Olcry'feXL^ B= l^C= 1 CP 
U 1 2 1 it I C yj- F^<y 7° 1 5 O^'J-fey F (a-;V 
FU-fe-y F^/c(i7*-AU-fe>y F) B=lfro 
C = Z(Dt^it, C PU 1 2 Hi I Cyj- Kf-y 7°1 5 

0 * 'J -b -y h Lfcfi-e I C yj- F^-y 7° 1 5 0 ©ffi^S 
S^fcC&^o B=l^C = 30>f(i, CPU 12 

1 fi I Cyj-F^>y7°l 5 O^U-b-y h Lfc&V I Cyj 
-F^>y7°i 5 0©W!IB8S*4se:S:v\ «^fc I Cyj 
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- Yf-V 7° 1 5 0 mFft'mttZo B = 2 fro C = 2 CD 
hflt CPU 1 2 Hil C*-Hf-y^l 5 0OB8* 
B = 2ftOC = 3©fctfcJU CPU1 
2 Hi I C*-F^'y7°l 5 0 C&oTc 
£fc I C *- 7° 1 5 0 fclPiSttftf «„ B = 3 CD 
fctii, I C*-F^'.y7°l 5 0^ffittm^5>«\ C 
PU 1 2 Hi I C#-F^y7°l 5 0£#fiH£{fcT So 
[0 0 7 7]«&fC, /W-#Dfct, *XhB2 2 
0 5>g;J<£ ftfc-fe* a U r -r BMfc^ff Lfcfotlc^ 

I C*-K^-y7l 5 o^sttft-rs^s^^-r/^ 10 

^^-^TfeSo D=0Otf{i, Wa'Jf-fSi© 
^frtfet^ C P U 1 2 Hi I C Kf-y 7° 1 5 0 
Sttfb£f\ S1fcKt8fc:«o 0 D=icDttti, -fe+a 
Ur-f ftMOUffftfc, CPUl 2 Hil C*- Ff-y 
7°1 5 O^iSttfCfSo 

[0 0 7 8] C P U 1 2 Hi, I C*- F»^7- 
B, C, DOKSfit^aMfSCfc^tSo C 

PU 1 2 Hi, ttaVT^wmoyftg^mmcfov? 

7*U*-F3vyFcDSfI^StLTCtl6cDiaS 20 
fit*£MLTt>«fcl\, £/c, CPU 12 Hi, CflCcD 
^/g{i*7^-y^a7 ; &U^>y7°l 3 0(C7^hU & 
S*^t^7^>y> / ay< ; &U^-y7°l 3 OfrSCft^cD 

aasfi^y-KLTffiffl-racfcfe^tSo cftecDig 

Sffifi, H2 HcfeV^TI C#-FMfflW;*-£2 1 

1 1 fcLT^StlTV^So CftJciD, MM C 1 1 Off 

mmc i i otf?ste{fc*ft3rctfte&5rci&TK£ 

[0079] H 9 fi, llSl C 7J— K*3ffi{t«lS©# 30 

jn^-T7n-^-v- hT?$)So WMtMa^r^^-rs 

(9 0 1) £f\ ICA-FW/^^-n^O 
frfx'yW (9 0 2) o A = 0&P.^©^J*)i 
{tMUfi^T^S (9 0 8) o A = 0T*fclvQ:5fcri C 
*-F^>y 7°1 5 0*3— Jl/KU-fev FT£ (90 
3) o I C*-FffjiJiP^^^-^A^lA^x>y 

71"& (9 0 4) o A= l&6{*Sffi|ftfflSitt»7'rS 

(9 0 8) o A= l-efcW&Sfcfl C^J-F^'y7°l 5 
0©«I^»S**C&5 (9 0 5) o I C#-F 

^^^^Ajii^frfxyi'tS (9 0 6) o A= 40 

2 % e> a'wm^^ii iinj-r s oos) » a = 2 

l/V&Sfcfl C*-F^>y7°l 5 OfclRgftffcTS (9 0 
7) c -irL-T, Wmfb©ii(iH7-rS (9 0 8) o 
[0 0 8 0] Hi OS, mz^Kl C^-FWMfc^ScD 

% (10 0 1) t, I C#-F»W-#B 

tf0^fx>^t? (1 0 0 2) o B = 0*5>(i ; ecDS 
^SJfflWMtiHT^S (10 13) o B = 0f&V^ 
5>«'B = 1 !d^x7^t« ( 1 0 0 3) o B = 1 
I C F«^f^-^ A^0 3; fcti 3 frf-x>y 7^" 50 
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S ( 1 0 0 4) o A#0*fcfct3&P>fcf, I C*-Ff 
7 7*1 5 0*3— /l/KU-fey h C (1 0 0 5) , Xf7 
/1 0 0 7fcR A^l$fc«2%5«\ I C*-F 
f77'l 5 0*#*— AD-fey h L (1 0 0 6) , Xf 
7 7*1 0 0 7 tc#& 0 Xr V 7° 1 0 0 7 THi, I C 
KM®>W-# Ctf lfrf-x-y^-fSo C = l&5fcf 
SMbfiSattiRTfS (1 0 1 3) o C=1T?&^«:6 
H7f7 7"l 0 0 9Jc^3o Xf--y7l 0 0 3fc:fcV»T 
B=l-e*V^e«\ B^2Wx7^t§ (10 0 
8) o B = 2^e(i7;f77 f l 0 0 9(<:i§o B = 2T? 

ftv^aa, i cyj-FMfP^^^-^ kffoizrcit3 

frfivm (10 1 1) o A^0*rctt3&etf*I 

ssfbffla%»T , rs (ioi3) o Atf i*rcf4 2&e. 

&f, Xf" >y 7° 1 0 1 2 Xf7 7° 1 0 0 9 "C'fi I 

C*-Ff->y7°l 5 0©BR«B8^*fee:&5o ^UT, 
I C#-Ff»^7-#C^2fr?-x'y7-f £ (1 0 

1 0) o C = 2S5ffl»«ITt§ (10 1 
3) o C= 2-^%<^%^i'Xf-"y7l 0 1 2lC&%o X 
TV 7° 1 0 1 2 t?« I C Kf-y 7° 1 5 0 **S14{t 
t"§o ^CT, WifM^UTt^ (1 0 1 3) o 

[0 0 8 1] Hi Hi, I Cy3-Ff-'y7°l 5 Otflftg 
f£RtBT?&3 fctK^ l ^ I C*- FWMEMfe£^ 

r, i c Ff-y 7° 1 5 o (Dmm^wmw^m 
mcmLrm-?&%c hi 2«, 1 c#— Kf-v:/i 5 

0 ^sttmiT-fes t tr Kffi 2 # 1 c fwm 

fcgSfrLrdSfr&fcfc^T, I Cy3-Ff--y7°l 5 0cDrt 

x^(o\mw^w\mz^.htm-T:&%o hi 1 tm 

©frfr5T©ffteftfroTVC C 2fiShPl 5 1, RST 
^15 2, C L K 2^ 1 5 3, I /OS? 1 5 7*? 

WMsns^^-ro £fc STj^cD^ti^n^n 

cDff^cDap (LF^;F) *^ft 
[0 0 8 2] HI 1 fcfcl^T 1 10 2S, H3fC^Lfc 
3-;l/ F U v h<D{mmt*m?o H 1 2 fc&^T 1 

2 0 2 H 4 fc^ Lfc 7 * - A U -fe >y h cDff^M^* 

Hi lfcHl 2fci3^T, SlS£3WHjil 

1 104a^l204a, % 2 IS£3 "?> YMM 1 1 0 
4 b 1 2 0 4 b, ^NtSS3^y FMS 1 1 0 4 c 

1 2 0 4 cti, ^tl^tlH5 {c^Lfc I C#-F3vy 
F®ilcDfI^Mff^*S1- 0 I C Ff--y 7° 1 5 0 cDIl 
ttS/gcDfi^M^ 1 1 0 4 £ 1 2 0 4 H\ NficDl3/g3 
vyF 5!lIicDfI^Sff^ o TSfig * ft 3 „ 
[0 0 8 3] H 1 1 tH 1 2(Cfcl^T, 1106^12 

0 6ti, ^ft^ftH6fC^L/c#SefbcDfI^iS^*^ 

t. Hi lfcHi 2fcfe-i^T, XKiRFoaaii ion 

1103, 1105, 1107, 1201, 1203, 

1 2 0 5 , RXf 1 2 0 7 fi, ^ft^ftffScDHf 10*^ 
"To 110 1 (i3-;FFU-fe<y FtuO^J, 1 2 0 Hi 
7 * - A U -fe >y F McDHf gij, l 1 0 3 it a— A/ F V -b -y 
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hm^mMMMM<Dmte$>2>mu 1 2 0 3^7*- 

A'J-fe-y hfiA^^SSM^Kfcfe^^ 110 5 
£ 1 2 0 5«^SS^?»#?S'l4{btu©^fi:^§^ 

tj, 1 1 0 7 i: 1 2 0 7 (ii^ttfttt (Dmm~?&%o 
[0084] hi 1 %mmLr, m 1 # 1 c#- fsi 

-#AtfO©fctHu {i^ff^^Wi&^o A=l© 
fctfct Bjgijl 1 0 lfrSBffJl 1 0 3*T?£>iBB®*§ 
^$tff^&£o A=2cD^tti, Hfgijl 1 0 lfrSBffJ 
1 1 0 5%-?<Dmm<DimW.fc£&&o A = 3cDhf 10 

it, mm 1 1 0 1 frzmi 1 107 ^<omm<om^ 

[0 0 8 5] Hi 1^#ILT, I CA-FBI^7^ 
-^A^0*/ctt3©i:tO, H2^I Cfc-KSMfc 

©a^fBf©fi^MB^^o 1 c#-f»w- 

^BtfO©ilf(t Ji^iMc^ttt&^o B=lfrO 
1 C#-F»;W~£C= l£>i:tfct Hfgijl 10 
lfrSBffJl 1 0 3*^0tBBO#W&£:&3o B = 
1^0C=2©J:fH B^iJl 1 0 l^e»BfSiJl 1 0 5 

£T*<DWlH<DM^ffl&t%:&o B=lfrOC=3Ctf 20 
H#£|J 1 1 0 1 frt>mm 1 10 7 £T?cDl8B©{t^jK 

[0 0 8 6] HI 2£#fiLT, IC#-K«>W 
-#Atf 1 t/cii2CDhf CD, Jg2^I C*-FWMb 

©iWfBf©fi^B^1-o I C#-F»>W- 

ZBtfcKDtziz, \mm^mm^v\ b=i^o 
i c#-F»^y<-#c= \<d£h$, mn 2 o 

1 fr^mm 1 2 0 3 *t?OlBHO#^»^i:*«o B = 
1^0C=2cDfc#^, 0^'Jl 2 0 l^CHtfJl 2 0 5 
S-^cDlSHcDfi^^^^^o B= 1 ^OC= 3<D£% 30 

H#giJ 1 2 0 1 frSHftJ 1 2 0 7 £-?cDi5B©fi^ 
J£fc&So B = 2frOC = 2CD£t«:> B#£ijl 2 0 3fr 
5>Hf|iJ 1 2 0 5 £-?©*BB<Wf$y&fc&So B = 2 
-DC = 3(Dttlt, 9$Ml 2 0 3^SBfgiJl 2 0 7$T 
0SBB<Wf?gJ&£&3o B = 3©fctfi, BffJl2 0 
5frt>mm 1 2 0 7 *T*®IBB®#*§i8tf&fc&So 
[0 0 8 7] Hi 3 it, H7cDXr-y7°7 1 2tCfeV^ 
T\ CPU 12 1^ *XfB2 2 0^ML/cW 
aUf-i-MJi^I C*-K^-y7°l 5 OlcX-DXmnt 

^M&i§#rf3 (i3oi) $-ri c#-F^>y 
t°i 5 ommmmfr*?x.v?~?z (1302) „ 

3f^14ttH% h if, I C F f- >y 7° 1 5 0 * F 
U -b <y F L (1 3 0 3) , Xr>y 7° 1 3 0 6 fc^£ 0 S 
ttftlfteH Xr-y7°l 3 0 4tfc Xf--y7°l 3 

0 4t'(t I C*-F^y7°l 5 0£I C*-F3V> 
F£5Mrf Sfufc: I Cyj-F^>y7i 5 O^B'Jt'y F 

1 C*-F^>y7l 5 0^7*-AU-b>y h L (13 0 

5) , Xr<y 7°1 3 0 6£|§„ 4&gtf&^S6fc?, X 50 
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r 'y 7° 1 3 0 6 fc#^ 0 Xf >y 7° 1 3 0 6 Xit, I C # 
-F^-y7°l 5 OCDffi^S^feil^^i^^fe^jb^ 
^x-y^fSo ^feSS^tf, I C#-F^y7l 
5 0£>lSijilg^*5C%^ (1 3 0 7)-, Xf-y7°l 3 

0 8(cf§„ ^g^Sl^Ste:, Xr>y7°l 3 0 8(cf^ 

Xf--y7°l 3 0 8Xit, I C#-F^y7°l 5 OCD 
C L K 2 S^ffii&f 3 ? a <y ^7^£DJi« F 2 £18 
£T3 0 ^LX, C PU 1 2 Hi I Cyj-F-? L 'y7°l 5 
omi'Jf^vyF^rU I C#-F^<y7° 

1 5 0it : £ft%%m?& (1 3 0 9) o Wi'Jf^ 

[0 0 8 8] I C*- F^-y7l 5 0tftti1j?& 

I Cyj-FPX#>Xt ±^ ^cD^aAWALfc^H 
■5^^JS-rs (13 10) o Xf-y7i 
3 1 Uc^So Xf-'y7°l 3 1 2£^3 0 

Xf-'y7l 3 1 lfil I Cyj-F^'y7°l 5 0ic^ff 
f-^t-b^a U r>r 3?yF^t^7 Lfcfr^f-x -y 

p>&\ Xr>y7°i 3 0 4i^S o ^t^t+a'Jr 
y3YyF^T5t7l/c*P)tl Xr>y7°l 3l4t 
&%> 0 Xr-'y7°l 3 1 2T*H:, StLma'Jf^ 
WKfcU h^Yt-^ct^nll^^Mt-^o U F5 

-r-ets&s, y h^iasfcfcc&v a 3 1 3) , 
xf7^i 3 0 4(ci§„ yh^-f^/E^ti, yF5^ 

f^t-b^a y r>f F^^-cDMilf 1 -^^ C P U 

i 2 i tfmsmmtzz tx*$>% 0 v F^^-et^v^ 

P»XT->y7°l 3 1 4fC#?)o iltia, *XF^#§2 2 0 

%o XT--y7°l 3 1 4T?14, I C*-FMfflI^5^-^ 
D^fi7W» D=l§^t ICyj-F^-y7l 
5 0^#SttfbLT (13 15), Wa'Jryie 
HTf § ( 1 3 1 6) o D = 1 T-^:V^?)«\ I Cyj- 

F^>y7i 5o^mmicu^rc^^^vf-4m 
m%i&T? % (1316) o 

[0 0 8 9] Hi 3C07P-^-V-h(C*3l/^r«, 7P 
y^SSSF 2^, Xf'^l 3 0 9T?|§frf 3-t2+;i 

UfynvyF cDflSlfc J;otfi^c>^tl.J;a 
fc, Xf >y 7° 1 3 0 8 £Xr <y 7° 1 3 0 9 OitM^fitB 
2&tct>\ Xry7°l 3 0 Sa^tl^cDffigtfeoT 

[0 0 9 0] t«cr> I Cij- F'NCD^S^^lfcLT 
t/^SHcOD-fcofcLT, I C#-F£>|glj7P\y7tf 

I cyj-F^Maco^^5y^cD»#^§M^^ 

^mBcxnn, mm c 1 1 oftgrei c*-f 
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*Xh«2 2 Oit I C#-F7^y7°l 5 OCDggft^D 
>y^^tt^#t^-t*V\ C P U 1 2 Hi, I C*-F 

B«7j£g^-f S&?>«M$CF 2^ffi<aSSL/cD, 
7 p >y 7£Mfi^{?it£#tU£<J:>/\ 
[0 0 9 1 ] Sfc, C P U 1 2 Hi, MMISCF 2 fcttr 10 
% < 7 D <y 7 0ftf3BB% * 5 > 7\ imW it 7 -f 5 7 

CfcfciD, I C*-F^-y7°l 5 0fC*ff££^5y 

s c #&m!fc:<fc d 7^ 5 77MjT^sft^&safi«:, 

I Cyj-F^-y7°l 5 0tf I CA-FawKSilL 20 
TVSRJfflOgS*** F-$t#s2 2 O^lESIfcitiJrt 

4^rcJ6T»»So Sftis##*T®^fci/rHu Ma© 

fcl CTJ-Fnvy F©JHJ* (I CA-Fn?yF^I 
2 0fC^orHIi^%S/ci6r<g>S 0 

SaEHi, C L K 2 »0gg 1 2 7 I C t>- FT^y 7° 
F«2 2 Otfl C*-K^^y7°l 5 OfciHStx^-* 
[0 0 9 2] C PU 1 2 Hi, I Cyj-K^'y7°l 5 0 

7, Rt?tmt¥±$^^>?(Di£i£m%, Wa'jr^ 40 
9m<DPi®spffimcj&tTmELT ! t>&^u *xfi 
«*p s © 7 * y * - f 3 v y f (D^m^mm t l r 

LTtxfclA, £7c, CPU 12 Hi, Ctl^O^SfB^ 
7^y~7a7 ; £ij7 c >y7 > l 3 Ofc:^ h L, ^SSJif 
(C77y^a^€Ufyyi 3 Ofrecft&OKSffi* 

u-Kbrffiffl-r^c^fert^o en £,©!§£{<«, 

H 2 1 fcfcivf c L K 2 SSfffg 2 1 1 3 t tr^n 

rt^o cwc^d, mm c 1 1 omm-mt^nri, 

c.tit><DWt%M%®&1r&c.t&-V%^ MM C 1 lOtf 
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[0 0 9 3] HI 4(i, *X h«2 2 Otf-b+a'Jf 
-fjjag^hnwF^MMC l l OfcJgfrLT^ 
p>, I C#-K^y7°i 5 

2 tiS (H7£>77'y7°7 1 0-7 1 2) 

fcivr, MM C 1 1 0i3«fctf I C*-F^'y7°l 5 0© 

j^aa(S?o#^ii»^ CPUi2iiciS77>r>a^ 
So hi 4t*3t^r, i^wo^rinittfe^a^fcfcSo - 

S±©fT^7^'y> / a^ ; eU^--y7l 3 0 ^©77427 

ftgr £ s o ±fr 5. riff i ©ff*» BTOfffc fafr o 

VCClSf 144, CMDSf 14 2, CLKlBf 
14 5, DATS? 147, VCC2Sf 151, RS 
TfiB?l 5 2, CLK2fif 1 5 3, Rtf I/Ofifl 

5 7rniJ^nsfi^^i-o s/c, STjfttWfHi^ 
n^tiOM^fiDSip (LW;l/) ^^fo 
[0 0 9 4] Hi 4^#MLr, #Xh*ffi2 2 0tf-fe 

+ a 'J f jMS^ F nvy F^MM C l loti 
fftr^P), I Cyj-K^-y7°l 5 O^^a'Jf-fffl 

#§2 2 OHCMDSf 1 4 2 (C-fe^a U tV 

-Y h 3?y F^jlfitfS (1 4 0 1) o &te> *XFI 

^2 2 OHCMDSf 1 4 

F3 ?yKOW^yX^it§ ( 1 4 0 2) o 
COUX^VXtt, MM C 1 1 O^avyKSSiLfc 
Ci:^*XFB2 2 0(Cfi^«fe©^v, -fe^a'J 

x^$n.a©^tf^*r«^v\ ^(c, *xh«BS2 2 0 

«DAT4fg?l 4 7^42^aUr^®iIS*^ii{I'rS 
( 1 4 0 3) o Wa'Jf>f)!!iKJ:ll, "fe+aUr 

$>So ^tC, MM C 1 1 OtiD AT^j? 1 47§LW 
;WC-fe>y hfS ( 1 4 0 4) 0 MM C 1 Cftfc 
«fc D H~i>-mir$.S C hS§s 2 2 0 fC^-To 

^{C, C P U 1 2 Hi, *XFB2 2 0^6SfIt/c 
•fe4 1 aUf-^5aag^75'>y> / a7 ; &U ; 5 L 'y7°l 3 0 
\C*74 h-rSnvyF^^ffS ( 1 4 0 5) o 42^a 
'J f ^ MSf ^ 7 7 7 ^ a ^ t 'J f y 7" 1 3 0t7^f 
FtSL>ta»), CPU12ima'Jf^J^ 

Cyj-Fn^yF^rfffizE-rsMa (H7©x 
r'y7°7 1 1) tcfet^r, C P U 1 2 1 |AIpI5©7— 7 7 

tu^Maa^ffi^irtSo cti«, ^a'jf^n 

r J - 7 +f X^tv t \ * {<: W r fe S 0 
[0 0 9 5] ^*3, 75'>y7'a7 ; &U7 L -y7°l 3 0K5 
^ hZntc^i-VT-lMiSmMi, H2 lfc*V»T>fe 
*i'Jf>f»W77^2 1 1 4(<:*§,ffi£tlSo * 

/c, ^hnvy FfSff 1 4 0 5 tt^&ilff^tta 
9^ hftSfflfflffll 4 0 6«, 777'7a^ ; t'Jf-y 

7i 3 omayf-fffliffi*©?'/' hMa^^Tt 

tt^W§gt„ -fe+a U 7-7®a 1 4 0 7 (i I 
-F7^y7°l 5 OfciS-fe+aUr-rffiaom^ig^ 
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Sfctt#fS 0 ^a'Jf^Uffll 4 0 7&, 77 

ISk:7777;i 7^0 777° 1 3 0®7^ hfflaffiK 1 

4 0 6&5U#cD;t'-£--£&3/ci6> ^a'Jf-fffl 
Ii 4 0 7it-; i !7 > y7 p ^'&§i:ia, Wa'Jf^ 

-F/77 h 1 4 0 8t4, •fe+aUr-ffttai 4 0 7© 
H?W7 77'y->a^t'Jf-y7'l 3 0^5^a'J 
•r^MaS^U-FL/cD, I Ctj— F77 7° 1 5 0 10 
tffitfj t rdfWBM* 777'7a^tyf77°13 0K 

77 hfsr^-fex^Lr^So c©77-fe7f<:<j; 
d, c pu 1 2 1 ftm<vy~t *^v(nmns*m f ]-C' 

ansa© r- £ -9- Xtf* 1 1 ^ f W8re £ s o u - 

F/77F 1 4 0 8SiJSS7liS^ -tr^a'Jf^W 
1 4 0 7tf5tTLft6, MM C 1 1 OSDATSf 1 4 
7^HH;KC*7 h"fS (1409) 0 MM CI 10 

h«2 2 0(^t„ 20 
[0 0 9 6] Hi 5il Hi 4fciBlta-fe*aU'r'fffi 
a 1 4 0 7 0##S^O-M*^LrcBlT»35So H 1 5 

77-r>a^ ; fJf>y/'l 3 0W^-feXfl§?fc 

±*»5— fx S0fffr5T©fffclR!frot\ VCC2 
Sfl5U RST4fg?15 2, CLK2ffif 1 53, 

atf i /o^7 1 5 7 r«?n?»fi^at-o 3:7c, 

SKrlRlCWGKtt^n^n©^©^ (LW) *s 
t„ 150 HiH3{c^L-fcr3-;l/KU427 F©{i^S 

{i^»£su i 5 o 2 1 5 o 5 am 1 1 ($> 

5 0 3 43<fctf 1 5 0 6fe«fctf 1 5 0 7 lig|5 fc^Lfc I 
C ft- K377 F®a©{i^$tff^HU 1 5 0 8 &H 
6^Cfc#Stt4t©fIWF^itfo I C/7-F77 
7°1 5 0©^g|5S?(<:*3l^TEI 1 5^^L/cff^Mlf^ 
MMZftZmt, Hi 3©7P-ft- P#l 3 0 1, 
130 2, 1303, 130 6, 130 7, 1308, 
130 9, 131 0, 1311, 130 4, 1305, 
1306, 1307, 1308, 1309, 1310, 40 
1311, 130 4, 130 6, 130 8, 1309, 
1310, 1311, 1314, 1315, 13 16© 

[0 0 9 7] Hi 5£#fiLT, HI 4 0^a'Jf-f 
SQ-ai 4 0 7©^tf c f{<:*3^'?>C PU 1 2 1 fcj;;f,77 
y^a^^y^-y^l 3 0^\©77-fe7 (y-F/7-T 
M 4 0 8) *SMBfSo c©77-fe7f<7i, H2 lie 

$5V&tt*v j r>t9B&'*vyyffl&2 1 i i%im*r 

&c V - F 1 5 0 9 , 1 5 1 P Ml 5 1 2il ftl 

^n, Wa'jr^?y p&aai 5 0 3, 1506, 50 
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W'1 5 0 7 fcfcl^T I C 77- F77 715 0 fcSUlf 
% I C7J-F3V7 F^fg^Sfc&fCi&g&r-* 

77'y->a^t | jf77°l 3 0fr6 U- FT377 
•bXTfe^o 7-f F l 5 l Ol&s "b+aUrwavyF 
Mai 5 0 3fc*V»T I C7J-F777°1 5 OtftftfjL 
fetffiQieS*, 777^a^t'J^771 3 0(C77P 
t§77t7t'S^o 77F 1 5 1 3«:, Wa'Jf^ 
377Ffiil 5 0 6RXII 5 0 7fC*5©T I CTJ-p 
7 7 7° 1 5 0 fftfJ bfclf miS^^, 77r>a^t'J 

7771 3 otc$hJ6T7^ htar^^-efcs. u 

- F 1 5 0 9 , 1 5 1 1 , 1 5 1 2 it, ZtlZtU ^ 
aiJf^377FJ!ffll 5 0 3> 1 5 0 6, 1 5 0 7tt 
M©I C7J-F77 7°1 5 0W**XJ:t-^77 
^^C^^tf^o 7-<M5 10, 1 5 1 3H 
^Wftl, Wayf-f377FjjMl 5 0 3, 1 5 0 
\ C#-F777°l 5O^\0774!XJ:t-/^ 
7 7 7°£4±£C^7t£o cn5©t-^7 7 7"H 
•fe^a 'J 7^ fil^W W^flOfiit t o tf 
Sft^feSo £5>k7 777~>a^t | jf77 1 l 3 0(07 
7 h^ffi^f? l^l^fi, 7^M 5 1 3(DXoimW 

Its 77'y^a^t'Jf77l 3 0^\©77 MURfcll 

«u 7777^7^07771 3ooM:*jg5-e* 

Wfe^o %*5, 77P 1 5 1 0, 15 1 3T77 7 
J'a^t'Jf'y^l 3 0£77 htSflgii, I C7J- 
F777°l 5 OtfffiftLfcfra^ll^OfcCDtelgSSft 
•f, H 7 ©77 7 7° 7 1 5l?tsXhM^2 2 OfCjg^-fe 
ta'Jf-f $ fc « ^ © —35 7 <g> o T fe <k t 7 £ 
©*-&, H 7 ©77 7 7° 7 1 4Sfctt J E-©— 77 
7 7° 7 1 2 0tf»T?^fT*nSeii:tcaSo 
[0 0 9 8] Hi 6ii, *X«2 2 OtfWaUf 
-fjj^BS'J-Ha^K^MMC 1 1 Ote&frLTfr 

p>, mm c 1 1 o^-b+a.ur^ffiass^wTj'rss 

7©Mg (H 7 ©777 77 1 3~7 1 5) tfel^T, 

mmc 1 1 o (Dmm^iwwm^ c pu i 2 na 

§7777a^ ; t'Jf77°l 3 0A£D7^4lXW(i: 
^LfcBKffcSo Hl6fC*5©T, ^©TjtnJfife^P. 
ftJCfcSo -S±©fTti77 7 7a7; ; eU77 7°l 3 0 
^\©77-fe7^-r-35So ±^5>7ff SOff*»e»TOff 
£»oT, VCC1S714 4, CMD4S714 2, 
CLKlSf 145, StfD ATSf 147 7tl$iJ£tl 

mm ( l i^;u) ^gi- 0 

[0 0 9 9] HI 6£#JiLT, h«2 2 0^-fe 
4 1 'J 7-f©aipSU— F777 F^MM C 1 10£l 
fxLTfrP,, MMC 1 1 0^-fe^a.U77^IiSm^m 

aCMDSf 1 4 2^-fe^aU77©aigSU-F3V 

y F^»f a (i6oi) o ^(c, *7 vmm2 2 0 

tiCMD^7l 4 27j^-fe^aU7^®aigHU-F3 
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vyFowxtfyx^frf 3 (1602) o ccoi^x 
*>Xtt, MM C 1 i o&x-<?y]*%&@Lrcc.t%ft 

fgjg-eaftl\, MM C 1 1 OBDATSf 1 4 7 

4LWfc*7 FT 3 (1603) o MM CI 10 

Ofc^fo ^ CPU 12 Hi, 777^a^t'Jf 
>y7 s l 3 0(D-H^3.Vf-^^m^yyrmM (H2 1 © 
2 114) frS, I C77- FT^y 7°1 50^m*L/clf 
P^SfcU - FT 3 (1 6 0 4). CPU121S, C 10 

n*t>fcfc-fe*aUr>fffla!iiem*#Kiiu mmci i 
o^DMSf 1 4 ^5aaig^m*f 

-5 ( 1 6 0 5) o ft&\ H7OXr-y7 0 7 1 A^Tcl** 

SBfcV Xf--y7°7 1 2cD^T?S^T£tlTl^±§£\ 
Xr-yT'l 6 0 4T ? a7^-yy:i7 ; &l)7^y7l 3 0© 
Wa l Jf-i'ia/ i !777ll (02 1©2 1 1 4) ft 

u ruffians** fts 0 

ft*x 75"yya.7*U7 L 'y7°l 3 OO-fe+aUr-ffcl 
1^7 7711 (H2 102 1 1 4) ^JMLftV^-fe 

+i u T^wmm$kzmmtzm&s xf-y 7° 1 6 0 4 20 
a*&gfti\, 

[0 10 0] MM C 1 1 0©«jg#»MfS#HU -fe^a 

Uf-fj'Xfioa-iffcMMC 1 1 o^n^-rsM-^ 

f©a-W3ftt«MMC 1 1 0teHaiI*<&£Lrcl$ 
fc, MM C 1 1 OfcflKSftfc I C 77- FT^y 7° 1 5 0 
te8*ft«Jffir~**#!?tA,7£?K I C77-F^y7° 
1 5 OOfXh^C^fcDtS^feSo MM C 
l l 0 ©SBi^ WSfc <k a c ft 5 ©Sft^flHgtefc 
iSi6£/c#>^ MMC 1 1 OS, I C 77- FT^-y 7° 1 5 

^7x-XSI^ff0 0 cnfCfct), H3~H6T^L 
re* 5ft I C*-F^'y7°l 5 

mmc^4S?i 4 ofr5ifig8£3fre#ao c©£5 

ft MMC 1 1 OOS&ftt-K^ MMC{±lit<:'*ilLrc 
ifjf^-F^KS'JLT, fiCT, y^7x-XKiI*- 
F fcPf 

[0101] ^y#7x-xifiat-F&co^TPifflfc: 
mmt&o mi 7 a, 1 c*-f^^7i soo^aaa 

f^MMCMf 1 4 0(cfiJDotf£ht©*fJ£M{£ 
©H^HtrcH^feSo £©#!"?&> RST4il?15 40 
2^C Sgf 1 4 UcfJDtttt, GND2«f 155^ 
GNDlSf 1 4 3, 1 4 6fcfflDttW\ VCC2SB? 
1 5 l£VC C 14^1 4 4fC#J»)ttW\ CLK2iS^ 
1 5 3£C LK mg^l 4 5fCfJD#^ I/0Sg?l 
5 7^DAT4g? 1 4 7tCfJf3#^^o <l©fct> CS 
Sf HltCLKlSf 145 «A#«SB% D A 
f 147 ttAtftfji8?fc L-TitlgTSo 
[0 10 2] MMC 1 1 Ofck ^O^t'JA-Fnv 
>H*S^r*fc, lfft-F^y^7i-X!It 
-F^LfcD, ^y^7x-X[tjl ; &-F^6MMC 50 
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F£^y#7x-Xif ifrt- F^T7^D * 
-Favy F^MtavyF, Sjf1^e-F^y^7 
x-XItil^- Ffrea^©mif<:MT7^'J77- Fa 
V7F^ii3Y7KtW 0 Hl£#fILT, MMC 
I/FBI@Sl2 3ii, VCC2W0SS12 6, C 
LK2«®B§1 2 7, I C7J-F I/FMfflJHSSl 2 
8 tmmZtlXisV, MMC 1 1 0»XW2 2 0 
fr&ttilffca vy F*£#f3 iy CPU l 2 1©JB^ 
tiOHl 7^Lrc^fJD#^feCft5o MMC 
i i o^*xh«2 2 o^&ilnvy F£g#f 3 
2y C P U 1 2 1 ®ffi*fc<fc DH 1 7 -e^Lrc^fjt) 
tttf^fSftU MMC 1 1 0»MMC{±^WtrcKl 

[0103] -f y^x-xttil^-FT-a, frxhM 
§§2 2 0^1 C 7j- F-T^y 7 1 5 0 tenffigr^-fe*"?* 
?.rcJ6, 4r4 1 aUr'r7)||j5^e»-i'y^7x-XEjl ; & 

So HMftax'y FOUfiHca, -fl&£>a-+F 

^snftiv^xy-F^ft^sfc-rSo ielvv< 

X7-F^A7j?tlftl^-i'y^7x-XEM ; e-Ftt 
Wffl^f ftl\ 
[0 10 4] Hi *7«2 2 0ft\ MMC 1 

1 0 ©SjfFt- F*MM Cft^WLrci&ft^- Ffr 
P>^y^7x-XitiS^-F^U IC77-F^-y7 
1 5 0tIl77-b7L, ^©ft, MMC 1 1 OOgfft 
F^StfM ultiMediaCar d{±i!fc:?P«L 
L Tc W]\f F KT * T ©Ma^jifi^T 7 a - 7 1 + 

-H-efcSo *x«2 2 ott«ya*BBS&t (1 8 o 

l) , STMMC l l O^Miiltavy F^^MtTS 
(1 8 0 2) o MMC 1 10tt, fiIft3?yF^If 
£nre^X7-F# i iE[y^7 1 x'y7TS (180 
3) o sEUf mix f-y-fl 8 0 4(c^D, mm-oX^ 

tammimT*r% a 8 1 o) 0 xr>y7°i 8 o 4-v 

it, CPU121S, I C 77- Kf-y 7° 1 5 0£a-;l/ 
KU-fevhTSo ^LT, Hi 7^brcflg?fJD#lJ 
^ C >^ 7 i-X^B Iftt 2 (1 8 0 5) o 
CCDBfiffre, *X«2 2 0«I C77- F^y 7° 1 
5 0fCffii77n2XTS ( 1 8 0 6) 0 *XF«2 2 
Otfl C77-F^y7°l 5 0^\©BS77-feX^HT 

MMC 1 1 0©I&f^t— K*StfMMCftfi|K:lH» 
trcftftt-FtcS-r^ta, MMC 1 1 OtcfMfav 
> K*5gffTS (1 807) „ tSt, C P U 1 2 Hi 
Hi 7T*&LrdQfrWWttlf%1ffiiiU MMC 1 10H 
MMCfifi^WLfcftftt- KtcHS ( 1 8 0 8) „ 
^•LT, CPU 12 Hi, I C77— FT 1 ^ 7° 1 5 0^^ 
SttfbTS ( 1 8 0 9) o J7±T\ ^iiaHTTS ( 1 
8 1 0) o 

[0 10 5] Hi 9^, Hi 8©Xf--y7°l 8 0 1-1 
8 0 6 OjflSfcfeVT^ MMC 1 1 0l3£X} I CTj-F 
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hi 9ic^r, B$ffi<DfiiiM*ftfrttict&o 

±©?Tfr£T©fT£ftfroT, VCClfif 144, C 
MDSf 1 4 2, CLKlSf 1 45, DATS? 1 4 
7, VCC2Sf 151, RSTSf 1 52, CLK2 

Sf 153, rxj i /om- 1 5 7 -zmmisnzim* 

l^/l/) %Mto 1 9 0 5 ti, ;l/KU"fe'V F 

©^JEJ&fcj^f o Fgfff Bf^iJ 1 9 0 6 (4, l&fls* 
- FWy^7x-XIt}I*- Kfc^-SBf^J^f o 10 

[0 10 6] Hi *XMWg2 2 OtfM 

MC 1 1 O^ijfft-F^MMCfilit'^iiL/cSjf^ 

>y^i 5 oicwmrttx? zmnzmm-rzo 

MM C 1 1 OCDVCC 1^1 4 4 1CIZ3 V (V C C 2 
flfi^l 5 KDSPPSEE) tfflM&Sftt^So 
2 2 o^CMDSf l 4 2^HM{tn-7y F^AxTf 3 
t (1901) , CMDS? 1 4 2^eiIft3V>F 
©PXtf^XtfffiftSttS ( 1 9 0 2) o C(Dl>X#> 
XJ4, MM C 1 1 otfavj'KSSiirciik^b 20 
«2 2 0(Cf5^^fe©T-$.^ o ^(c, 3fcXM§gg2 2 
OfiDATS?l 4 7t/U7-K^A*t§ (19 0 
3) o ^Xy-KA^fi, MM C 1 1 0(iDATSf 1 

4 7tL w;i/^m* l (1904) , e^-mrefe 

CPU1 2 Hi, I C tl~ v 7° 1 5 0 F U 

-fe-y FT& ( 1 9 0 5) o ^LT, F^fiW 1 9 

0 6icfei^T, ij^t-F^-ry^^x-xitat-F 

fC^o DATSf 14 7ttLl/^f. 

A^^yk-^yxM^SSo cti£4<3, *XMI 30 

gg2 2 Oti^^-mi^ftfP^^P^Cl^^-p^^o 
Hf^S, *X h« 2 2 0 & I C il— F^y 7° 1 5 0 
fcEST^-bX-rSo CLKlS?145i:y 
a-y^WtSt ( 1 9 0 7), C L K 2^ 1 5 3 
t^^'yi'EWW (1 9 0 8) o S/c, DA 
Tflfr?l 4 7fc I C*^K3WKS2lit5i: (19 
0 9), I/OSf 15 7t?OICA-Fn-7yF^ 
jlfi£tl§ (1 9 1 0) o 
[0 10 7] H2 0(4, HI 8«Xf77'l 8 0 7-1 
8 1 OCDiaiSJclS^T, MM C 1 1 OioXlfl C#— K 40 
f - >y 7° 1 5 0 0ttS^©M#E^*1BMM<:^ L/cH-e 

±£Dff^P.T©tfti:[nI^oT, VCClSl 1 14 4, C 
MDSf 1 4 2, CLKlS?145, DATS? 14 
7, VCC2igf 1 5 1, RSTi#r?15 2, CLK2 
fiffi^ 1 5 3, Rtf I /Ofig? 1 5 7VMM2n%{m* 

l^/V) fc^fe ^FSJP^ 0 0 3(4, ftft^- 
F*Wy^7i-XHt-Fi)^MMCftitflL 
fc»lft^-F(cH«Bf^g-ro 2 0 0 4(4, B6©# 50 
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[0 10 8] H2 0§#K8LT, *X W2 2 OtfM 
MC 1 1 0©ftft^-F^^y^7x-Xlta^-F^ 
SMMCttiicfiLfcifft- F^Ht-Jie^IMt- 
£ D MMC1 lOOVCClif 14 4 £14 3 V 

(VCC2S? 151 £«Mffi) ftW£tlTl^o 
*XW2 2 O^CMDSf 1 4 2fcSJ§3WK* 
XJlTZt (2 0 0 1) , CMDJffi? 1 4 2*»C.a»3 
?y F^lxX^yX^ffiTd^tlS (2 0 0 2) o l£D1/ 
Xt?yxa, MM C l l otfavyKfcgMLfccfcjfc 
*XF«2 2 0t^§t©tfe§„ LT, t-F 
8!f§B#£lj2 0 0 3£43V^T, MMC1 10SDATS? 

1 4 7el u^/i/^m* LTH'^-mi-es.^ C 

XFK2 2 0iCgU ^tl^^Bf^Sjf^-F^MM 

(c, CPU12K4, I C*-F^'y7°l 5 O^IFffitt 
ftf* (2 0 0 4) o * LT, MM CI 1 0 (4, DAT 

Sf i47W4'y^-^yxtti(a (200 
5) , «»3vyF<DM^7Lfcct£*XF« 
2 2 OK^to cnK^ *X h«2 2 0(4 I Ctl- 
F^y7°l 5 OfcfflSr^-feX-eSftV^ *XF«2 
2 0*V CLKlSf 14 5(C^U7XWL^ S 5 
CMDS^l 4 2£f5je»^£7)^ ; &U^-Fnv>'F^)i 
ftbfci§£\ I C F^>y 7° 1 5 0 K^fiD^P >y ^fl 
^ (2 0 0 6) (4fcb5>&l\, 2 0 0 1 Rtf 2 0 0 2t 
fct^T^T, h«S 2 2 0 C L K 1 iSB 1 1 4 5 KfM^f 
£^P>y^fi^(£, I C ts~ 7° 1 5 0©CLK 2 
Sfl 5 3(£k{Sfc>32)\ DATS? 14 7^-Yy 
t?— ^yXttHTffcSrcfe, I Cyj-F^-y7°l 5 0tf 

[0 10 9] H2 1 fcte^T, Wayf-filXf- 
^Xfi«2 1 1 6£S, I C7J-F^y7°l 5 0lC<fc« 

PU 1 2 1(4, d^'IPg^-fe+aUr^Ma^CT^ 

^■MMC 1 1 0^®mTOft*>M?ikLfc«£, SMffi 

f&snft^fc c p u 1 2 1 # d <omm% V - F LT#Hs-r 
n«\ -fe+a ur>rft!a«if»fbrc©isi^5#wrsc 

[0 110] *%WEfeltSMMC 1 1 0(4, nyFu 
-^•y7°l 2 0, 75->y^a^tU^-y7°l 3 0RD? 
I C#-F^y7°l 5 0©HocD^^roIy;±(7)^^7 0 

mc i i ot*ff*«i0'JftM©»n^fco^TiiW , rao 

H 2 7 (4, M^Jtc^lJlT 5 1 S r-^ U - FfflSlO^ll 
^Lfc7n- ^^-F-efe^o *XhK2 2 0tM 
MCI 1 0(4, a^A^3^yFMa^ff^*54: 
5tC«JSi»S*iRTLT, ^^ft«mi2 70 1,#I 
ttl2 7 19^Sotl^ 0 *Xh«2 2 0tfMMC 
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i i oocmds^i 4 2CI-3?yFtIit§J: 

(2 7 0 2) , MM C 1 1 Oit, %— 3vy F^SftL 
(2 7 0 9) , m-UX#>7.%Mt (2710). c 

{c a v y F ^Sfi L fc 5> Mf r- # T? & 3 UX # 
y X£Mf c i: n -7 y F cDUff ftW L/cd 

[0 1 1 1] MM C 1 1 OCD^y hD-^^>y7°l 2 0 

fciu I-3vyF«U 77'r>i^'Jf'^i 10 
3 OXti I C#-F7^y7°l 5 0fcftlfflWM**£b£— 

m^as (2 7 i 5) o «W2 2o(t m-v 

x^yx^KS fclrnvy K^SitS (2 7 0 
4) o MMC 1 1 OOny hP-^^-y7°l 2 0(t lg 

H&a^fTt&^s, *xhn#g2 2 o iD^n? 
yFt§m (2705) , ^-yx^yx^M-r 

(2 7 1 2) o ny hU-^^-y7°l 2 0 fi, 

yFWL, mr.®m*nn?% (2713)0 

[0112] ^zinvyFte, SB^Ufe^-nvyF 
^flf^Ma^f §nvy F£*XF«l#g2 2 0T« 20 

3yhP-^^>y7°l 2 O'PfcC&oTfe <fcl\> K 

3^yFW5„ M^JHtfRn^nvyF^LTiJ;, M 
Xli, y^yi/^^^V^-yfl 3 0{c77-feXf £3 
vy F 1 1 C*-F^'y7°l 5 0£77-bXt§n vy 
F H£>M% o tc f- >y 7°{C 7 7 -fe Xf S 3 v y F $> £ „ 

ti/cf-^^I^tr^ll^WSavy Ktflflr 30 
n^yFtffiSt^o 

[0113] ig-j&aftw-r ayhu-yf-y 

7°1 2 0ft *X h$§§§2 2 0fc:|g-x-#£^{ff 3 
(2 7 1 6) o WH, SflrT-#£j£{If 3 (2 7 1 
4) o T~ $J&t$%ir.7 £ ~Z<Dg.mt/±, MMC 1 1 
ocony Fn-^^'y7°l 2 0 WaFB2 2 0©* 
x F -< y #-7 x-x 2 2 3 tf-^ fcfWWfit**ftiin 

[0 1 1 4] £fc, ^HQaOfe^^TLT, H-M 40 
a^LTV^r^C^X F«2 2 O^My^T 
vy K^SHavy F <h LX^jLTcM-alt, nyhn 
-77^>y7°i 2 0il |gr©a©^f £&t>-£-r!gH:3 
vyFonvyF U $g BNm&mr? § (27 

1 7) o feLI-n?yF«fiCif-^ (XFU- 

a^Tt (27i7), mr.T-^(DMimmj^w 
m^.T~$%mmt& (2 7 1 8) 0 ^i*xf 

8B§2 2 ofr&avy F^%tftl«, MMC 1 1 oiifS 

(2 7 19)„*XFB2 2 OiiMMC 50 
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1 1 ofrp>$mr £ T-jt%gimzt, 

(2 7 0 1) o 

[0 115] 82 8H 'J-F3?yFWlIt« 
ioavyFfcf^^ £>^tu ©a^Bff^f fife ^-dXj^ 
LTcmVh^o *XFM2 2 0H MMC1 iocdc 
MDSfl 4 2tC^-3vyF^M^^ (2 7 0 

2) o 3yFD-7fy7*i 2 0lt i-nvyF^S 
S3U 77yya^t'Jfy7 , l 3 0tcMIU^^ffi 
-To HHSM* (2 7 15) f£, *XFB2 2 oa, 
M^iJ^tf nl^S n v y F v y F i: L T M M C l 
1 OOCMDSf 1 4 2£j£f|f 3 (2 7 0 4) 0 ay 
Fn-^^>y7°l 2 (Hi, H-nvyF^fS^U I C 

Kf-y 7° 1 5 o tcwm%%tau m~mmmi 

( 2 7 1 3 ) o MM C 1 1 0 tt, 2 8 0 

3 , fgrr-£ 2 8 0 4 CD J; -5 fcM^r — 

Ma (2 7 13) ^(C*XF^#g2 2 0/^fgH 
nx'y F £ LT7^ -y y a y^Uy^y 7° 1 3 0£77-fe 
Xf ^nvyF^tfLfc«-& (2 8 0 l) , nyFn 
-^•y7°l 2 Oi^yyya^t'Jfyycai^ 
^tH^o MMC 1 1 OIZs 2 8 0 4CD?s}i*l 

T^oT, |Hf-^ 2 8 0 5£fS)Tf £ 0 ^fcH= 
2 8 0 5 I-3^y F^A§lr-^ (X F 

'j-i^f-^t) ^nvyFtfej;^ ^©^-a- 

IH3?y Fo^fr (2 8 0 1) i:S£bxt"yx 

(2 8 0 2) O{f^i*<rfe«fc^o £Xt<D%MP¥& 
fi, 3yFu-7fy/l 2 OftW^H^ffi-fMt^ 
LT7^-yya7^U^-y7°l 3 0^ I C^7-F^-y7 0 
1 5 0t\ I CyV-F-^-yT 0 ! 5 0^79 visz.t^V 
^>y7°l 3 OV>£5teM<0&&?*& <fc^o 

[0 1 16] H2 M^Kin?t§f^^74'F 

$aa©?^n^L/ca-efeSo *x fs§s2 2 0 ^mm 

C 1 1 0fc*> SMSX^n^yF^a^ffTt^J;^ 

fcwm^s^HTcr, ^^^wti2 9 0 1 son 

^182 9 1 0 i^oTMo *XFB2 2 0^MMC 
1 1 OOCMDi^ 1 4 2^-3YyF^IItS 

(2902) o mmc 1 lost, vy F^fit 
(2911), ^-yx^yx^Mc (2 9 1 2) , m 

©cS-f-^^iL (2 9 13) , r-^4fS?l 4 
^^H^^o MMC 1 1 0«^Xh«2 2 OfrS 

-f-^^it5Xfyy'2 913a, ®-yx#y 

X (2 9 1 2) t|W|Hf7y&<Tfe^ly 

[0117] *xf«2 2 oti, ^-yx^yx^s 

fiL (2 9 0 3) , M^J^fRlfi^3vyF^lgr3V 
y F ^ LT, CMDSf 1 4 2iC^-ra (2 9 0 
4) o MMC 1 1 0&, 3}>X FSSb2 2 0i*)S~3V 
yF^rSfiL (2 9 14) , ®-r-^?rSfi (2 9 1 

3) ^^fetHfSfiU m^yx^yx^jgfiL (29 
15), mr.nm*Mith-rz (2920)0 f^t*y 
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<D&/c8T*&< ^Sfr TO8:fflJl*tlW-Tt> <fcV\, *X h 
B22 Oil grUX#>X4SfL- (2 9 0 5) , 

^-wmtDM^mm-DX, irf-^«t« (2 

9 0 7) o I-nyyFA^lf-^ (xh'J-ixf 

^ts^ mm c 1 loii, mr.mmrp 
(2920) icm^m^m^L (2920, sht 

(2 9 0 8) *WDo MMC 1 10(t tfS? 

-vmt>mm-&nrct>, »Hf^^*sti (291 10 

8) , $g=Ma£'#E8£o *-©£*XMW§2 2 0fr6 
nvyF^&tftiif, MMC l l 0 8»KJif<:%3 
(2910)o #XhflB§2 2 08MMC 1 1 Ot^M 

&r~**<B2USfeSi:> (2 9 0 

1) o 

[0 1 18] H3 0 8, 7-Yb3V>K^Jiif§ 

^LfcHT&3 0 *X FB2 2 0^7^-y^a^^tU 
^•y7°l 3 Ofc-r— Zft^J ht«S-3WK4MM 
C 1 1 OOCMDsi^l 4 2fCj£ML (2 9 0 2) , 20 
-t/Xtf^X*^ (2 9 0 3) , H-x-^^fTf 
§ (3 0 0 3) o MMC 1 10B, S-a^^F^Stf 
3 tig— IxXtfyX^ftL (2 9 0 3) , 77-r>a 
7^U^'y7°l 3 0tefWffl«M*£ffiL (^-®il2 9 1 

6) , tr^— ttJBt&So ccre^— ttntcu&< r 

txfcW, *Xh«2 2 08, ^f u ^3 0 0 3ti 
ftL&^SM^ItTTO&^y FtLT I C#-F^ 
>y7°l 5 otcr-^^te^-rs^-nw FRISTS 

(2 9 0 4) o *X M8&g2 2 0 8, H— UXtfVX* 

§fib (2905) , ev>-«i©»^iotirf 30 

-^3 0 0 4*SS#TSo nyhD-5^>y7°l 2 0 
8, I C#-F^'y7°l 5 0(cffl«^U 
l^»Lt, 3 0 0 4 fcf?O 0 *X FH£g 

2 2 08, ^j-vmmmtn^,t i c^-k^t* 

1 5 o tlitsBrf-^ 3 0 0 4 £$eW £o 

[0 119] MMC1 lOtt ®nr— ^^S^TSfc 
(2917), IfSMflHte&So I CA-F^-y7°l 
5 0*W* 9 2 0) fc, *XFB2 

2 0 ^79 w y a 7^ 1)7^7°! 2 0^7742X^31 
H3vyF«t5t (3 00 1) , MMC 1 1 0 40 

8, Ig^ux^yx^jifiL (3002) , nyt-u- 
9^ <y 7° 1 2 0 8 7 9 y is z. 7 * U ^ <y 7*fc«0ffl^* 
OIL, SHfltJIfcB&ji&f S (2 9 2 1 ) o *Xh«S2 

■5 (3 0 0 5) „ feL77'yya^t'Jf7 7'l 3 Ofc 

*<B^-rs*&tt, ICx7-F^y7°l 5 0© 

©a^ (®r5aa2 920) ©ey-m^fsft^o 

T, *Xh«2 2 0H 79-y^a7^U^-y7°l 3 

0 fc&Hr— * 3 0 0 5 ^ii^fSo MM C 1 50 
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fHf-^ 3 0 0 5§§fIU 777^1^^1)^77° 

1 3 otcMiu^^ffitig^saa^ff Oo 

[0120] U±cD!mftmZ, 3yFn-7fy7i 
2 0 imWfrTt%tti*tt& ^11777^^^)^ 
7° 1 3 0 ^ I C#- F^<y 7° 1 5 0 T\ I C FT^y 
7*1 5 0^777'ya^t'Jf77°l 3 0 ©«fc 9 fC^cD 

[0 12 1] 0 3 Hi, M^iJ^^a^f Sx-^^IejI 

2 ostfMM c 1 io(t mu&A^^y^^m^m 
f??*s <t a fc«]fflaa£*iRT it, £^fWcti 3 1 

0K f#TOi3 1 10fc&om, *Xh«S2 2 
0SMMC 1 1 OOCMDi^B 1 1 4 2tf-3VyF^ 

JlffTS (3102)0 MMC 1 108, gg— nvyF 
£§{fL (3111), I-w^yx«7fB2 

2 Of^ffL (3 1 12) , m—9m%M%ft% (3 1 
1 6) o *X YW?s2 2 0 8MMC 1 1 0fr5©^— P 
X#yX*S#f«fc (3103), M?iJHffnII^3 

vyK^nn^^KfctTjS^fS (3104) „ m 
MCI 10 8, tg-3vyF£»t«h (311 
3) , 5fcXhSB§2 2 Ofc^LM— UX#yx£jM{|L 
(3114), »-ftM*Hffr« (3 1 1 5) o 

Mia^n^st, *xh«s§2 2 0 8it^mi3 1 0 

1, MMC 1 1 0im^m3 1 1 OOttilfcftSo 
[0 12 2] S3 2 8, M&lt£9BM.i*i*&7 t '-#%Wk 

l & v ^ v y f cDUff -r § ft ^©a^ Hf ntttc * o t^ 

LfcHtS^o *XF«2 2 0 8, MMC1 10dC 
MD^l 4 2^r-^$sji^tf^*:V^77>yya^ ; e 
Uf-y^l 3 OfcT^-feX'TS®— 3WK*S6#r* 

(3 10 2) o MMC 1 10 8, 

(3111), nyhn-7f77i 2 08, 777^ 
a^t'Jfy^l 3 0EW^ItiU ®HB«*Bfl 
(3 1 1 4) o *xfK2 2 0(t fl-yx^ 

TX^ffL (3 10 3) , MMC 1 0©CMDSf 1 
4 2fCx-7^3^fTt3%^ I CTj-FT^yT'l 5 0(c 
77W*i-3^y F£j£f3f"3 (3 1 0 4) o M 
MCI 10 8, ggm^y F^SflL (3 1 1 3) , 3 
yhn-7f77i2 0it lC*-Ff77i5 0ic 

iBBM^*tfjL^r«M*ff^ (3ii5)„*xM 

#§2 2 0 8, 3yFP^7f77l 2 0<DfoMm<Dfr 
TilTT?§3vy F^l=3vy Ft LTMM C 1 1 
0OCMDS? 1 4 2fclSI#r« (3 2 0 1) o MMC 

i i oa^53?yF^iu SH«ya*^ff , ra 
(3203) o ®-5aa&^rMa8^tf 

[0 12 3] I7,±cD^a©cFT, I-37yFSO"Ir 
3 vy F8, 7^>yy^7 ; &U^-y7°l 3 OfcT^-bX 

■rsffia, i c*-F^<y7°i 5 ofcr^-fex'rafti 
a, Rtf n y h p - ^ y 7° i 2 o <D fo%b$m<o=ym 
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ny Fa-^'y7°l 2 0©ft$ffla©#T?^fT"T?S?3 
nvyFi?, ^ttcDMa^T^vyFn &t*&frL 
fc 3 V y F /c tf^mc L X fe 
[0 12 4] H3 3 ti. a^JtcfflSTftSr— *U-K 

Ma h r- # <gss£# fc>& l/^a v y h ©Ma^n^ 

LtmXh^o *XFB2 2 ORtfMMC 1 10S, 

^#TO^3 3 0 K «13 3 1 0 t 
&oTV3o *XFK2 2 OtfMMC 1 1 OCDCMD 
S?14 2(C$-nvyF§Jiit§ (3 3 0 2) „ M 10 
MC 1 1 0a$-37>F^iL (33 11),S- 
lyX**yXWXFB2 2 O^iifft (3312), 
m-«M*H§ji& , rS (3 3 16).*X«2 2 0 
n H-yX^yx^flLT (3 3 0 3) , M^mtf 
BTlftavy F^rn F J: LTIit? (3 3 0 
4) o MM C 1 lOlt lg— 3YyF§$iL (3 3 1 
3) , fgXWXtfyX^Mf (3 3 1 4) o ^©Kf^D 
ATSf 1 4 7^6, S-x-^^fit (3 3 1 

7) , * (3 3 1 5) „ *XFB2 

2 Ott, ®— x-^^gflL (3 3 0 6) , 20 
yX^rSfif"^ (3 3 0 5) o *XFK2 2 on M 
»I vy F £ vy F^fTf 3 

(3 3 0 7) o MM C 1 10a, SHny^F^Sil 
(3318), ^HlxXtfyxfcjgf (3319) 0 * 
XFB2 2 0H, UHlxX^yX^ftf 3 (3 3 0 

8) o MM C 1 10(1 SH&LJS3 1 2 O^fr U fg 
rf-^SlitS (3 3 2 1) o tahtK2 2 0 

n fg-r-^sfsfs (3309) o wmm^ 

53^yF^&itnil *XFtK2 2 0ii i^mi 

3 3 0 lie, MMC 1 1 OH ^#;tl3 3 1 0(C%§ 0 30 
[0 12 5] H3 4li, M^lJ{C^ia^t«x-^U-K 

©a t r- # & ^ 3 v y k (D$m<Difcftzm 

W^ot/^LfcatfeSo *XFK2 2 O^MM 
C 1 1 0CD3 vy KSg? 1 4 2t777i'a^ ; t , Jf7 
7l 2 0fc7*"feXf F£i£#f3 (33 

02) o mmc i i o&fg— yx* 0 yx£:ML (3 3 0 

3) , ay Fn-^^-y7°i 2 on M»^77 7 

y a ^ t u ^ >y 7° 1 3 o \z tfj l£H8«*bb$&? a ( 3 
317) o ^«2 2oa, Mjij^ffnr^i&r-^ 
<BSi*fft>S:vM c*-k^^t°i 5 ofcr^-fex-ra 40 

vy F^jlfff £ (3 3 0 4) o MMC 1 10S 

1^3?yF^SiLt (3313) , $ri/x,fyx 

*jgL (3 3 0 5) , nyfp-7f77'l 2 (Hi I C 

*-K^<y7°i 5ofcMW^*ffiu fg-Ma^p^ 

f« (3 3 15),MMC110B, ggHQa^UTT 
St (3316) , Iff— r—Z 3 4 0 3#*X h«2 
2 0fcSS^r* o *XFB2 2 0tt, r-**s 
ffL (3 30 6), M»MnH^7^>yya^tU^ 
>y7°l 3 0t7^^XtS$=3vyF*Iit§ (3 

307) o mmc i ion H=yx#yx;&ML (3 50 
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3 0 8) , ny FD-7fy/*l 2 (Hi^HflSS^fr 
L (3 3 2 0) , fg^r-^jifrtS (3 4 0 5) „ 
[0 1 2 6] &±©#ym 77'y->a^t'J F>y7°l 
3 0AM C#- Kf->y 7° 1 5 0 1\ I C 7J- Ff-y 7° 1 
5 0^7^>yya^^U7^-y7 0 l 3 OcD&olcWX&k 
iy £fc r-*3ei£fffr&i^vyFn ayhn 
— 77^y7°l 2 OOWll^T^vyFT-fei^o 
^— 3 v y F ^Tvgmr- £ 7 s — £ (Xh'J-Lf-^ 
&H) WTS3vy F©^a-n S^vyFH, 

[0 12 7] H3 5n M^Ma'etSr-^^i'F 
Ma i: r- £ &g£#*5 Sv^vyF ©fl&SOMft 
LrcH^feSo *X«2 2 O&tfMMC 1 10n 

MSAfln vy FM^frtf^ia fc^ffilSS^ 

4otl^„ *X F«2 2 O^MMC 1 1 OCDCMD 
iffirTl 4 2^-3VyF^IitS (3 5 0 2) 0 M 

mc i i on^-nvyF^fit (3 5 l l) , Jg- 
yx^yxwxF«2 2 ofcgfrrs (351 
2) o *xh«2 2on fg— yxtfyx^flLT 
(3 5 0 3) , W^^mWz^y F§Sr3 x'y F 
fcLT^fiL (3 5 0 4) , fg-r-^Sfrf* (3 
5 0 5) o mmc i ion UrnvyF^fit (3 
5 13), Hryx^yx^Mt" (3 5 l 4) 0 *<Dffl 

tDATSf 1 4 7^5, H-r-^^SftC (3 5 1 

6) esMKiBte&So mmc i ion s-r-^^ 

Sfft/cP, (3516), Jg-Ma^Pffl^C (3 5 1 

7) , H-Ma£P^T3 (3 5 1 5) „ «W2 

2 o n tr s?-ttH)WSPBSi*na t^n^y v^mm 

(3 5 0 7) -TSo MMC 1 1 OtifHl/X^yXtl 
f (3 5 19) o *Xh«l 1 OtelgHUX^yX^ 

Sfit-§h (3 5 0 8) , £g--r-*%31{3-f 3 (3 5 

0 9) o MMC 1 1 On fg— 7 s — **g#L (3 5 2 

o) , ey-mi(c^D®HMa (3521) s^ffr 

5„ Jffl»TtSi, *XF$l#g2 2 0n f^^«Ss 

3 5 0 1 <>:&D, mmc 1 1 ott^aya^iRTf « 

«SI3 5 1 0 t%:% 0 MMC 1 1 O^r 

[0 12 8] 03 6n i^JtCfflatf^Sr^^^h 
Ma t ?H8&*ftt>% ^ 3 v y F coMacoMti^Bt 
H#(C^oT^L/c:Hl?35ao sfc* W2 2 0^77 
7ya^t'Jf-y7l 3 0fc7^W«I-3^>F 
^$E)i-ra (3 5 0 2) o MMC 1 1 oti^-ux^y 
X^rML (3 5 0 3), ^-r-^SfiL (350 
5), nyFp-7fy7l 2 0S77'rya^ ; e i Jf 
-y7°l 3 OfcfWWh^fcffiU H-Ma^r^C (3 5 

17), ^y-mit^^o *x«2 2 on m^j 

^ToJl^r-^lE^#^*^I C*-Ffy7l 5 
0tcTZ1>7>'?&mr.U'<?y}t%mffir& (3 5 0 
4) o MMC 1 1 Oi0r3?yF^fiLT (3 5 1 
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3) , SUpXtfyXfcjgf (3 5 0 6) o Py hP- 
>y 7° 1 2 0 I C F^>y 7° 1 5 0 fcWttirft 

%i£L%r#sm*m%rr& (3515)0 

«2 2 Ottlf^-tt^^$tl«CD*#oT, 7^ 
'y^a^t'Jf'yyi 3 0K7^WS^H3WK 

(3 5 0 7) o MM C 1 10(t 
F^Sff L (3 5 18) , H^UX^yX^ML (3 5 
0 8), |g— ^ 3 5 0 9 (3 5 2 0) 0 

i3otw^^t±iu ff^aa^p^Ley-mi 10 

CSS (3 5 2 1 ) o 

[0 12 9] J^±CD®H-T\ 79>yv'a^ ; eU^'y7 0 l 
3 Otfl C#-F7^y7°l 5 Ofcy ICA-Pfy^l 
5 0^7^>y> / a.^ ; &U-9 L 'y7°l 3 0 <D «fc -5 {<:$t<:&o 

fyy^l 2 0©rtSM&a"Z*fc<fcV»o £/c, MM C 1 10 

IvxiiiiatU^. 20 

[0 13 0] «±©ftfm, H2 4fttfH2 5^"T, 
SDy7-F*Xh«2 4 6 0fcSDyj-F2 4 10^ 
tWr-T >y7*X ymM2 5 6 0 fc^t'JXf-f 
2 5 1 0£>«fc 5 3> hP-^^ffiLTcOS D 

Krt© I Cyj-F^>y7°l 5 0 ty^yiy^^^V 
fy/2 4 3 0, ^t'jXf^y^fiOI C*-Kfy 
7°1 5 0 t777^a^t'Jfy/'2 5 3 OCD|W]0#7^ 

[0 13 1] i^._b<5D J; -5 tc, *Xh^?)©nYyF{c£ 
Ct, 777->a^ ; e , Jfy^l 3 0, I CA-Ffy 30 
7° 1 5 0 fttf P > h p-^T^-y 7° 1 2 0 XWHWMtfaJ 

tfT?#S<, LfctfoT, -OOMMC 1 1 O^ffl^T, 

[0 13 2] *^BH^HffiWcj;tl«\ ^Ufc-F 
7i»5> I C7 L >y7^|gii^P-y^^BJg#t^L^^/c 

[0133] *^©^SfS^{c«fcn^ ^y#-F 
^SP^e. I C7 t -y7cDffj[Jffl]73^^gSfi:iSS^f $1 

^ p > y yy vmrnkKHh < ifcBwsas u fg^e 

a7J^S^*tl«*5«\ I C7 L >y7»,IKSj7P>y7cO 
H»£{g< LfcD> I C7^y7°©,»7P-y^)ifi 
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[0 13 4] *5gW©^ffi^JBtc<fcn^ I C^<y7°(c 
iJWayfrtltt®f-^^ I C7^y7£ 

[0 13 5] *%WO^ffi^tlK:«fcn^ MMCOSja 

^wwy;>rtyx^ c#-Fi:l«iat 

[0 13 6] *HWD^M^H(i:j;n«\ 7^yya7 
* U 7^ -y 7^11 *fcMM C -fe+a U r «MI*ii*n 

^ fWffiUM £ <fc S M M C ©fgfEWS t%%rc&, MM 

[0 13 7] #3^©^ilJ&t6fc:«fcn&& *XM®> 
P>CDP ?y KtcJSCT, 7^-yya^*U-5 L >y7°, I C 
FT^y TWp y h P-^^>y 7° 1 2 0 VMMUM 

[0 13 8] 

[Hi] MBMML/cMMC 1 1 0OF^aWS^%^ 

[02] ^mmmmLtcMMc 1 1 o©*xfb2 

2 0©flaWBj& fe±tf*Xhifil:MMC 1 1 OfcO 
[H3] I C*-K^>y7°©P-;VKy-fe>y hBf©{i^ 
[H4] I C*-F^77'(D')t- M^©M^ 
im 5] ICA- Ff-y 7© I C#- Kn-^y K^aB# 

[a 6 ] ic*-Ffy 7°mmmm<vm^w&*K 

[H7] ^XFMta^MMCW^-tX^U; 
7D-ft-F-f'| 1 §„ 

[08] 1 cx-Ffflm?^*-* tznicttfotz 1 
c F^Ma^s^-r^sSo 

[0 9] I C^-F7 L -y7t*Fr^® l&I C*-FW 
m{b«PIH^7P-7^^-F^fe«o 
[Hi 0] I C*-F7 L >y7^Mt-SS2^I C*-F 

[Hi 1] Cyj-F^-y7^Mt-a I C 
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* [027] ftflltefflgte £ S r- * U - h*®l©Mn« 

-So 

[02 9] M^Jfc©a-et 5x^5^ h*aao{?sn^ 
[03 0] h nvy FWJfflatS^OHTy F 

10 So 

[®3 1] miimmr°%%T-2*$£mL%:^=i'?> 

[03 2] M?iJ^3T-t3r-^$SML&^nvy 

f co^tfr a Bf©*Qffi&i§iiWtfite * o t, tc mv& 

So 

[H33] M^j(c©a-e tsf-^'j- F#aa t r- # 

-So 

[034] ^JfcfflaT? * * x-* U - F©a i: r- * 
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[012] EftEKJB© I C*-Hf-y^fcJfrS I C# 
- FtMtBf 0-p&3o 
[013] I CA^Ff 'yytiS-t+iyf -flilO 

[014] Wi'Jf-fHiS^FHYyF^l 

[015] I C*-Kf-y^K:<fca > fe*a'Jr-fffla^ 

[016] -b^aUr^^aiSIIU-KnvyK^a 
t«i:f©i^SiJ:777^a^tyf7^7^-tX 

[0i 7] Yy^^x-xaa^e-Ktfe^aiviMC^ 
[018] ^y*7x-xna^-K^tT^a$aat 

[019] Y y^^x-XBil^-K^fffaMa^ 20 ^^fflDft^nvyHOfflaoMn^l^HWlK^oT 

^L/c0-e$>a o 

[03 5] M^J^a-etar-^9-1' FMfcf-^ 
KM^#l3^^ri^yKO®a©^n^L/c0T-£. 

"So 

[03 6] m^jk ffiat? * * x-* f ©a * 

3£3£&#fc & ^ 3 V7F OftM©Mti*l^roWK: * o T 
^L/c0-e$>a o 
[f^OM 

1 1 0--MMC, 1 2 O-nyhP— 7f7^, 140 
-MMCflSBfig^ 15 0-1 C^-Ff-y^ 151 
•••VCC2fiB?, 1 5 2--R S 153-CLK 
24^ 15 5-GND2S^ 1 56-VPPSf, 
1 5 7- I/OifrP, 2 2 0-*XH»s 1 4 0 5- 
h 3Y> FMt, 1 9 0 6 F^tTfim 2 0 

0 3-^-FTO^Jc 



[020] ^y^x-xita^-FfretiwH-a&ta 

[02 1] 7^'yi>a^ ; tU-5 L v7°cO^g^J^^7^t-0 
[0 2 2] *f§0^ilfflL/cMMCcO^«^ffl^<: 
[02 3] ^^^ilfflL/cMMC^nyxy^IBft^ 

[02 4] *^«BmbrcSD*-Howasm^%«! 30 

[02 5] *^£TjifflL/c^U-X7V 'y^co^gP 

[026] 1 c*-F^<y7°©rt^fig^-r 



VCC2 



RST 



^■302 



'301 



CLK2 303 ~ 
VO 



[03] 

03 



305x 



'307 



304^ 306^ 



[04] 

04 



VCC2 
RST 
CLK2 
I/O 



'402 



404x 



'406 



401 



403 



(23) 



#M 2003-22216 



cs 



CMD 



- GND1 



- vcci -U 



CLKl 



146 ^-K|GND1 - 

147 * 



DAT 
140 



no 



[Hi] 

EM 



*| MMCI/F 



_ _^121 _ ^izz 



122 



CPU 



124n 



127 



CLKO 



CLK2flrM[E]SS 



vcc2*i*» 




i 


r ^125 




VCC2flJfcP[E|Ifr 



ic*-Ki/pWWI1» 



151 



^126 
"128 



130 



"120 



155 



152- 



153 



fc 156 
157 

^150 



223 ■ 



CLKl^ti« 



222 



5" 



vcciSSS 



221 



[H2] 



'220 



CS 



CMD 



GND1 



VCC1 



CLKl 



GND1 



DAT 



^ 140 

^141 
M42 

^-143 

M44 

M45 

M46 



7 



110 



[H5] 

B95 



VCC2 



RST 501 



'505 



CLK2 
VO 



502 / 503 x 504 7 



[06] 



VCC2 



602- 



604 



RST 




CLK2 


^601 






I/O 







603 ■ 



(24) 



#IH 2003-22216 



[H7] 

SI7 



[H9] 



7oi ^ 



MMCfcjJUt 



-703 



706 



708 



710 



713 ' 



715 



A7 



MMC 



mime*-? 



-702 



MMCflOBHb 

r 



705 

2 



704 



709 

■ ^ , 712 

H WHIJTi/h^Bg | — ► 707^ ^ 



•711 



714 



— ; — 

707^ 



901 



902 



\ s r ' 



903 



904 



I 906 



At*2*>' 



[H8] 

E8 



907 



908 







A 


=0 




A=l 




A 


=2 




A= 


=3 


MMCG>/*9^*-i/B*f=. 'J^h^JttSKSU #JSttft 


B= 


=0 


MMCO>fiJJtB J fbB#lC 1 ffi^Lfc:^ 




C=l 


MMC(D*XJ#HtB#l-, 'J-b^yh 


B=l 


C=2 


MMCCDWBftlSlc, 'jtohtMRt 




C=3 


MMaatBJtMbGSlc, u-fe^h&smUEL. *Stt*b 


B=2 


C=2 




C=3 




B= 


=3 






=0 




D=l 





[Hi 8] 
BI18 



BBte 



T 1 



*§7 



1801 

1802 
1803 

1804 
1805 
1806 
1807 
1808 
1809 
1810 



(25) 



#IH 2003-22216 



[Hi 0] 
gno 



1003 



1001 



[Hi 2] 
iai2 



1201 /1203 



y 1 J 

< BliOfr? } 

N S\±l* 



1002 1005 



1205 



3 



, , v r ± iv 1004 s^-v 

x ✓ N 



1008 



2 



10O6s 



1007 







1011 









-h: 



1010 



VCC2 
RST 
CLK2 
I/O 



* r 

I 



-M 'J 
-tr 

h 



■ 1009 



tr 



1207 



IE 



1202 ! 1204a 1204b 1204cK, 



1206 



1204 



y-^^ 1012 

1013 



[Hi 1] 



[HI 3] 



VCC2 
RST 
CLK2 
I/O 



111 



s 



1103 



1105 



3 



i 

K 
'J 
i? 

h 



m 
i 

is 

5E 

K 
9 



IT 



2 
IS 



N 

=i 

> 
K 



1102 : 1104a 1104b 110. 



,4c h> 



]13 



1107 



1301 



™ (■- 

I 



1106 



1104 



1302 v^-w 1 sf±[^ 

1304 wjL + 



1306 



1310 



1303 
, 1305 

-1307 



31 



1308 



1313 



"1304^ 



1312 



1314 



Dlii*^? 



Z=l — 



-1315 



-b^a'jT-f jflg»T 1316 



#IH 2003-22216 



[Hi 4] 
Hi 4 



1405^-- 



VCC1 1401 



CMD 
CLK1 
DAT 

VCC2 
RST 
CLK2 
I/O 



1403 



ADAS* 



1404 



1407'~' 



'J— K/^-fh 

5 



C 



1406 x 1408 



1409-~ 



mi s] 



115 



VCC2 
RST 
CLK2 
I/O 



1509 



1510 ^1511 ^1512 



1513 



■J— K 








■J— K 







3 

I 

;u 

K 
'J 

•v 
h 



_ _ Ij _ a- _ _ IJ _ Ij _ 



H * 



it 
IS 



> 
K 
SB 



Ik - 

■J - 

v — 

h - 



If 

K 



4r 



T 
<( 

K 



-iz 

a. 
'J 



K 



IE 

a 

14 

fls 



rTTTTTT7 

1501 1502 1503 1504 1505 1506 1507 1508 



(27) 



#IH 2003-22216 



[Hi 6] 



CMD 
CLK1 
DAT 



EM 6 

1604^ 



VCC1 1601 , 



1603 



1605' 



ASM* 



141^ 
142^ 
143 * 
144* 



145 ^fj CLKl 

146 j GND1 



147 DAT 



cs 



CMD 



GND1 



VCC1 



140- 



[HI 7] 
H17 



J 



I/O 



[Hi 9] 

@19 



RST 


^-^152 


VCC1 






CMD 


GND2 




CLKl 


VCC2 


"-^151 


DAT 


CLK2 




CS 



1906, 



UXtK>X ^1902 



H57 



VCC2 
RST 
CLK2 
VO 



1903 



1905' 



1904 



1907 



^1909 



1908 



1 



1910^ 37>K 



153^^ f~CLK2 



155 x - / ~ f~GND2 | 159 



160 > 



157 ^ V q 
152^- ]~RST 



[H2 6] 

1326 



» CPU 



ROM 



■4-* 



161 



•-158 



162 



EEPROM 



ram \M * \< m° =i "fe^ 
163 



164 



#IH 2003-22216 



VCCl 
CMD 

CLKl 
DAT 

CS 

VCC2 
RST 
CLK2 
I/O 



[02 0] 



2001 



2002 



IE 



2006' 



-2005 



'2004 



[82 1] 

g]21 

H^- 2110 



frXhT— 2115 



#IH 2003-22216 



mz 2] 
mzz 




MMC 

130 

2314. 
150 

1_ 



2322 v 









-b-y->3>ai 







110 2324 



[02 3] 

023 



5. 



120 



220 



^ 



2312v 



123 
±-t> 



2311 
2313 



L— y^MM 



2315 



2310 



2314 



(30) 



12003-22216 



[0 2 4] 
E24 




SD*— K 


















2420 






2430 











150 



2440 



[H2 5] 




2510' 
2548' 



J^EU — 



2520 



2530 



150 



^2540 



#IH 2003-22216 



mz 7] 

mz7 



MMC 



^-^2701 



V2719 



-2702 



I 



^2703 



^2704 



"^2705 



IzaTVh^gfll h-^2711 


r 








f 2715 




"-^2712 
^^2713 i 





-2706 



1 



271 



2707 



2714 



1 jEHx-*£gfll H — 

I L — v , 



2708 



2717- 



T ^-^2718 



DATS* 



ss=«ue 



[H2 8] 

BI28 

2702 2710 2704 2712 2801 2802 

^^^^^^ 



2715 r 



2S03 



2804 



2717 



2713 



2805 



mm 



#IH 2003-22216 



[02 9] 

g|29 



MMC 



^2901 



I m-=iv>K^3i« I 

L -~- --2902 



2903 



2906 
2908 



2905 



2907 



I ^Ef-^M h 



. ^-^2910 

-H ag- 3?>K#ge 29ii 



» | m— h ^2913 



[ 



2914 



2915^ — — g 



3- 



2916 



2917 



^2920 



-^2921 



[S3 0] 



m-mm 



& = 9BM 



2902 2903 2904 2905 3001 3a02 



3003 



5^ $ 

3004 3005 



2916 














2921 



2920 











#IH 2003-22216 



H3 1] 

H31 



MMC 



3101 



— ' — — 



3102 



3103 



3104 



■ 3105 



^ " ~"^31 10 

~H ^ -^^K^ SIs K^- 3111 

r ^ 

^S— L>.^yK>X h ^~^3n2 




[S3 2] 

E132 

3102 3103 3104 3105 3201 3202 

^^^^ 



3116 



3&— 4&S 

3115 



3203 



#IH 2003-22216 



[3 3] 



m33 



^3301 



I jB-=iv>h"*iaifB t 

1 ^ ^ ^"^3302 

1 "v^— ^ 



3303 



3304 



^y3306 



1 h " 



^3305 | gj^Kggffi} 



3307 



3308 



I ^3309 



MMC 



+ ^ —-33 10 

-*['*— 3T>K£3MB k^-v 3311 



3313 r 



j ^3316 

- | m-U7L7t<>^ h-^ 3314 | V ^3317 
X H 1E=3V>K«ffi | 



X ^331 9 
3120^- | ^H^flg | 
3321, ^ t- 



[S3 4] 

3302 3303 3304 3305 3307 3308 

<L ^ ^ ^. 



< 

3316 



3403 



3320 



3315 



r- ? _ 



3405 



h#ih 



(35) 



#IH 2003-22216 



[3 5] 



S35 



>fc*MlS 



-3501 



T ^ -^3502 



03 



^3504 



3505 |SB - UX#>X£ m| «- — | jtE U ^tK> A 

3514 ^ 



-^-= 3507 



1 ^ h v ~"^ 3508 



I 



■ 3509 



3506 



MMC 



3510 



T 



I 



•3512 



3513 



. _ ^W 3516 , 

| gg-flig | 
^ "^3517 



3^ 



3518 

3519^| % = u*tK>X 



] 



| ^3521 



[0 3 6] 



CMDSff 1 ?- H^ >K 
DATii 1 ? 



EI36 

3502 3503 3504 3506 3507 3508 

^^^^ 



3505 



3517 



3515 



3509 



3521 



mm 



#^/nm/[i«fmj«^Ei##io99#fi& a HMiwm±7j<*HT£Tg2ofii^ ft 

(j2)mm ym fm 

#^/[|ft/l|^rfJ^Ki##1099#a ft 



(36) 



ff m 2 0 0 3 - 2 2 2 1 6 



F 2C005 HA 19 HB02 MB07 NA 10 PA 18 

PA21 RA22 WA03 WA09 
5B017 AA07 BA06 BA07 CA14 
5B035 AA13 BB09 BC00 CA07 CAll 
CA29 



